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JVorthem District of JVeTje-York, to imi : 

'OE it Remenibrred, That on the tenth day of Aprils 
. o in the forty-fourth year of the Independence of the 

^ ^' United States of America, A. D. 1820, WIULIAM S. 
PARKER, of the said District, hath deposited in this 
Office the title of a book, the right whereof he claims as pro- 
prietor, in the words following, to wit : 

** Index to the Oeology of the Northern States, with transverse 
*^ sections, extending from Susquehanna river to the Atlantic, 
" crossing Catskill mountains. To which is prefixed a Geologi- 
^* cal Grammar, by Amos Eaton, A. M. Lecturer on Natural 
** History and Chemistry in the Troy Lyceum, Professor of Bot- 
** any in Castleton Medical Academy, Member of the American 
** Geological Society, and Corresponding Member of the New- 
« York Lyceum of Natural History. Second Edition, wholly 
** written over anew. ** Systems of Natural History, however vo* 
^ luminous, are but Indexes to the great book of Nature.** 

Tn conformity to the act of the Congress of the United States, 
entitled " An act for the encouragement of learning, by securing 
the copies of Maps, Charts, and Books, to the authors and pro- 

* • •*;pi;^toc»v&«iK«h copies, jdjuripg tl;e (imes thcrejn men|ioped;** 
V V; aii^^lsV^ ^t*^ atf eutitUd>t;A« ict^ )uJ)jpfenTie|itai?y tot»n act, 

• • tfuiiflctl^An«actrfi)c the'«iktfliiagpinen5oj^i^apiti|g, fcy^e/Hiring 

the copies ot Maps, Charts, and Books, to the authors and pro- 
prietors of such copies, du;'ing the times therein mentioned^* and 
extending thebeneirts thereof to tJie arts of designing, engraving 
and etching historical and other prints." 

RICHD. R. LANSING, 
Clerk of the Northern District of New- York. 
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To George Gibbs, Esq. 

FIRST VICE-PRESIDENT OF THE AMCRICirV GEOLOGI- 
CAL SOCIETY, &C. &C. 

*I HAD beea straggliDg for several Ifftrs against 
difiicalties almost insurmountable, in the pursuit 
of koov^edge in the Mineralogical department ol* 
Natural Science, before I placed myself under the in- 
struction of your learned and indefatigable friend, at 
your splendid cabinet in Yale College. Even then I 
felt myself lost as it were, at my first entrance, in a 
vast wilderness of science. But in the course of one* 
year, that systematic order became manifest, which 
pervades your august assemblage of representatives 
from all the interesting mineral districts on our 
planet 

lo this treatise I have endeavored to cooUibule 
'* a mite" id aid of your grand scheme for facilitating 
the study of North American Minerals. If you think 
it if calculated to aid the student in this pursuit, I 
shall expect a due share of your patronage. But if 
yoQ findj that I have misconceived the interests of 
the science, it will be your duty to interfere and save 
the Republic of Letters from the evils of being mis- 
Jed by ♦* blind guides.'^ 

With a high sense of my oblig^ations to you, iu 
common with every American who regards the in- 
terests of sciaace, I subscribe myself 

Your devoted humble servant, 

AMOS EATON. 
Troy, J^ew-York, May 3, 1820. 



TROY LYCEUM. 

Il^ MAY 1, 1820. 

THE Committee appointed to examine the manu- 
script of the second edition of Mr, Eaton's Index to 
the Geology of the Northern States, and to advise 
and direct respecting its publication, report : 

That, in the opinion of the Committee, it con- 
tains a valuable record of geological facts, and a 
system of North American Geology supported by 
those facts. Thereupon it was 

Resolved, That this Society do adopt Mr. Eaton'b 
Index to the Geology of the Northern States, as a 
system of North American Geology. 

Resolved, That, as the most important materials 
embraced in it have come under the immediate oh* 
servation of this Society and its members, it is re- 
commended as Air AUTHENTIC RECORD OF GEOLOGICAL 
FACTS. 

DAVID BUEL, Jun. 

2d Fic€'PresidenU 
CHAS. H. MERRITT, 

Recording Secretary, pro, Un^ 



PREFACE. 



JlHE fiat edition of this Treatise was intended 
for my iPPls, as an Index to the localities where 
they were to look for speciniens to illustrate this 
branch of Natural Science : not, however, without 
the expectation that it would fall into the hands of 
many others. It was then a matter of doubt, whe- . 
ther I was to expect severe criticism or total 
neglect. It now appears, that learned geologists 
were inclined to give me more credit, than I had a 
right to claim.^ While some others, who derived 
their small stock of geological knowledge entirely 
from my labours^ make a great display, without so 
much as noticing my little book or its author. 

* See Amertcan Jouraal of Science, North American Re- 
view, New- York Monthly Magazine, &c* 
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The first edition contained many errors-. In trotfr 
the errors are so numerous, that I shall not attempt 
to point them out. But I shall treat the subject as I 
now understand it ; without detaining the reader 
with anj apologies for former mistake^. 1 am very 
willing it should be said, that, ** as this was the first 
'' attempt at a general arrangement of geological 
^' strata in North America, much allowance should 
** be made." I should not, howerer, feel greatly 
mortified, if closet critics should object to my plain 
unvarnished ** matter of fact" method ; and even if 
the more able theorists should accuse meW placing 
t'OO much confidence in my own observations and 
opinions. I now answer them all at once. Go ta 
the localities to which my Index refers you, and let 
Nature herself decide our controversies- 

With respect to the theoretical part, as far as I 
haTe given in to any theory, it is to that of Werner, 
with the improvements of Cuvier and Bakewell.* 
But I hope I have no where compelled fact to bend 
to any theory. I expect to be censured for reject- 
ing so many of the strata, which are given by Euro- 
pean geologists. My reply is a short one — I do not 

* It is much to be regretted, that Bakewell is not yet re- 
printed io America. 
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insert t/iem, became I cannot find tkem,* If tatore 
discoveties bring more strata to our knowledge, they 
will be adopted of course. It is certainly most ad- 
Tisable to begin with those only, which have been 
clearly ascertained ; and calculate to increase our 
list, when we shall be authorized by facts. 

As the arrangement adopted in this work is wholly 
founded upon my own observations^ it will be proper 
to mention some of the leading localities by which 
1 was governed. I have attentively examined most 
of the western towns in Massachusetts, and a large 
portion of the eastern ; every county in Connecti- 
cut ; and the southwestern part of Vermont. Also, 
all that portion of the fitate of New- York, which lies 
between the west bounds of Massachusetts and the 
Susquehanna river ; embracing the whole extent of 
the Catskiil mountains. Most of the counties of 
Saratoga^ Schenectady, Rensselaer and Albany, I 
have repeatedly examined with very particular at- 
tention. The district of country, which I have 
attentively studied for the last four years, is about 
one hundred and £ifly miles in breadth ; through the 
southern part of which runs the 42d degree of north 

* MK^lare says : *< Many naiaes I do not use ; btcauK I 
never met with them." 
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latitade, and it extends very nearly from the 71st to 
the 76th degiee of west longitude. I hare also 
taken a hasty survey of the southern part of the 
state of New- York. My joumies on foot, While in 
search of geological facts, will now exceed two thou- 
sand miles ; leaving out of the account all my ex- 
cursions in the vicinity of Troy and Albany, and 
more than another thousand of carriage and water 
travelling. 

Though I repose perhaps an unwarrantable de- 
gree of confidence in the arrangement of strata 
which I have adapted, more especially since it has 
been confirmed by the researches of so many mem- 
bers of the Troy Lyceum and others ; yet I am pre- 
pared to adopt any amendments which future dis-; 
coveries shall warrant. 

It is not pretended that many principles absolutely 
new will be developed in this work. Nothing more 
is promised, than a faithful application, to North 
American Geology, of those principles which have 
been brought to light by the researches of the learn- 
ed geologists of the old and new world. The Pre- 
sident of the American Geological Society, William 
M^Clure, Esq. has already struck out the grand out- 
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IiDe of North American geographical geology. The 
first Vice-President, Col. G. Gihbs, has collected 
more facts and amassed more geological and minera- 
logical specimens than any other individual of the 
age. The second Vice-President, Professor Silli- 
man, his learned and indefatigable colleague in 
these labors, gives the true scientific dress to all the 
naked mineralogical subjects, which are furnished to 
his hand. The third Vice-President, Professoc 
Cleaveland, is successfully employed in elucidating 
and familiarizing those interesting sciences ; and 
thus smoothing the rugged paths of the student. 
Professor Mitchill has amassed a large store of ma- 
terials, and annexed them to the labors of CuvieF 
and Jameson. Bot the drudgery of climbing cliffs 
and descending into fissures and caverns, and of tra-^ 
versing, in all directions, our most rugged moun- 
tainous districts, to ascertain the distinctive charac-^ 
ters, number and order of our strata, has devolved 
on me. I make no pretensions to any peculiar quali- 
figatioBS, other than that bodily health and constitu- 
tional fitness for labor and fatigue, whiclji such an 
employment requires. 

The short courses of Geological Lectures, which 
f have given in the villages and towns situated io 
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Tarious parts of this district, have afforded me many 
advantages. More than one thousand of my pupils 
reside ivithin its limits, many of whom have collect- 
ed very interesting materials in aid of my pur- 
pose. 

I have prefixed a concise grammar of geology for 
the benefit of students. This I have accommodated 
to my views of North American geology. 

I consider nothing in geology entitled to much 
confidence, which is purely theoretical. But I am 
willing to be held as pledged for every fact given 
M such in this Index ; unless there are cases (which 
1 hope are few) where I misjudged respecting the 
aame or character of a mineral or stratum. 

Since the scientific world 'will no longer en- 
dure geological reveries and speculative dreams, it 
becomes necessary to cite the authority by which 
every position is supported. This renders a mul- 
titude of names of persons and places indispensable. 
I am sensible that a treatise defaced with so ^ many 
proper names has a forbidding aspect ; but without 
them it would appear to be a record of assertions 
rather than a record of facts. 
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A distinct treatise on the geology of our district is 
still wanted ; and it is to be hoped that it may ere 
long appear. I mean a treatise on the local forma- 
tions. Schoolcraft's View of the Lead Mines of 
Missouri is a sample of that kind of research, which 
should engage the attention of at least one experi- 
enced geologist in every state.* 

* I have lately recelveda letter from Dr. H. H. Hayden of 
Baltimore, by which I am happy to learn, that he hu pre- 
pared a volume of essays on several geological subjects, which 
is soon to be published. This information must be highly 
gratifying to those who have heretofore been instructed by 
his labors. 
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DrRECTIONS FOR THE PLATES. 



*^* Both plates are to be put in as maps are set" 
in an Atlas. They are of a size jast safficient to 
make two It^aves equal to the leaves of the book^ 
provided the slips of paper to which they are attach- 
ed are so narrow as to bring the middle of the plates 
near the back* 

Plate I, must follow this page. Plate H* must foU 
low the Explanations on page S80» 
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x OR the convenience of learners, I] fhjill 
adopt the following theory. :\.' , 

« 

That at the creation, the materials conllitu-/: 
ting the earth were finely comminuted and - ' 
mixed with water, fo as to form the chaotic 
pafte. That thefe materials united together by 
attraftion of cohefion or aggregation, and fet- 
tled down towards the center in layers arranged 
nearly in the order of their fpecific gravities.* 

* Tt has been demronflrated by Dr. Maflcalmc and others, that 
what w below the granite all taken together is about fire times 
as hcavj as a globe of water of the fame bulk, or has about doub- 
le the fpecific gravity of the granite and all abore it. The proof 
of this fa<ft it founded on the deviation of a plum>Iine from a 
true perpendicular, when I'ufpended by the fide of an infulated 
mountain of naked rock. The fpecific gravity of the mountain 
may be afcertaincd by adlual trial of average fpecimens from 
it. It» cubic feet may be found bymeafurc; and the cubic 
feet contained in the earth may alfo be found by <;alculatioa. 
-The dcTiation of the plum-line (hoald be m the cubic feet of tlitf' 

B 



14 EXPUiNAtlON OP PLATE I. 

w 

Cpniequently^ €6ncentric hollow fpheres were 
formed, eneJpting ^ach other like the coats of 
ant>niom •'Thefe are reprefented by Fig. i. 

Th€-0Tanite is denoted by No. i, Gneifs 2, 

HorriWcnde rock 3, Mica-flate 4, Talcofe rock 

5i*CB5anular limeftone 6, Argillite 7, Metallife- 

jri^p$'Iime(lone 8, Graywacke 9, Red fandftone 

• •ifo*. Muddy waters furrounding the eanh ii, 

v iThe four outer ftrata called tranfition rocks, 

• 'v' were formed after fome marine animals were 

created ; as fuch animals are now contained in 

them, in a flate of petrifadion. 

The outer rocks, denominated fejondary^ 
which fometimes contain petrifadions of organ- 
ized beings, which inhabited dry land^ are of 
more recent formation and not reprefented in 
the figure. In a very early ftate of the earth 
there were probably many local formations un- 
der water fuch as Superincjumbent rocks, Allu- 
yials, &c. 



mouotain to the c^bic fe^t of the earth. But it turns out to be 
but half as much as it (hould be, when the fpecific gravity of tht? 
jrc»ck is two and a half* Thcroilvre the earth is five^ 
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That in due time forme force (perhaps the 
cxpanfion of fleam by. the agency of the inter- 
nal heat of the earth) was exerted beneath the 
granite, fufEcient to owrcome the weight and 
flrength of the granite and of all the rocks out-* 
fide of it. That this force, extending around 
the earth between the granite and the unknown 
llratum next beneath it, at length burft lorth 
driving the granite through the outer ftrata in 
feveral places, and thereby raiting up their 
broken edges into a highly inclined pofition. 
By this procefs iflands, or even continents, oi^ 
rocks, and perhaps fupporting fome fubmarin^ 
foils, were raifed out of the waters hitherto en* 
veloping the earth. 

That the uppermoft of the elevated ftrata^ 
being moft expofed and of a foft texture, foon 
crumbled down and formed foils fuitable for 
the produdion of vegetables and the habitation 
of animals. Thefe organized beings were fre- 
quently fwcpt into the fea and fometimes inter- 
mixed with marine relics. From continued 
abraflons and difintegration rocks above and 
Jbelow the waters were reduced to pebbles, fand 
and paftc, from which new rocks were formed^ 
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Thefe mod recent rocks entombed both marine 
and land relics. After atfurther fubfidence of 
the waters many of thefe rocks were left bare 
alfo i which are now caUed Secondary rocks."* 

That the rents made by the grand exploiion, 
which firft upturned and disfigured the rocky 
cruft of the globe, were in a north and fouth 
direftfon. That thofe^ crofling the 42nd de- 
gree of north latitude, were principally made 
at the Pyrenees and Alps in Europe, Caucafu^ 
Tartary and China in Afia, Rocky Mountain 
and New-England in America. They are re- 
prcfented in Fig. a. 

The north and fouth rents now conftitute 
the central lines of the leading ranges of pri- 
mitive rocks, from which the feries of rock 
llrata are reckoned. Other more limited ex- 
plofions, called volcanoes, h^ve frequently oc- 
cured ; which, with inundations and other 
caufes, gave rife to many local formations. 

Figure 3. reprefents a fedion of fecondary 

* Have pctrifa^iont of dry-land animals or plants been foiidd 
in rock ftrata highly elevated ? 
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country, where all the old and new flrata are 
fuppofed to be prefeijR 

Whether this theory accords with the real 
origin of the prefent ftate of things or not, is 
immateriaL It is introduced folely for the 
purpofe of ai3ing the memory in ftudying the 
ftrata, which we know do exift. It is prefer- 
red for this ufe; becaufc it is more fimple 
and feems to accord with more phenomena, 
than any theory hitherto fuggefted. 
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GRAMMAR 






OF 



GEOLOGY. 



ALPHABET. 

1 HOSE, who are unacquainted with Mini- 
cralogy, can make no progrefs in Geology^ 
without a familiar acquaintance with nine ho- 
mogeneous minerals. Every ftratum confifts 
#f one or more of thefe nine minerals ; therefore 
they are aptly denominated the Geological Al- 
phabet. They are, i. Quartz, 2. Felfpar, 
3. Mica, 4. Talc, 5. Hornblende, 6. Argillite, 
jr« Limeftone, 8. Gypfum, 9. Chlorite. 

I. Quartz. When held between the eye 
and a window, it refleds light fomewhat like a 
polifhed piece of cold tallow. Tliilpl called 
its luftre. On attempting to fcratch*^ it with a 
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penknife, the metal will leave a trace on it, 
and it wU not be fcratched. It is commonly 
glafs-colour, but it is often milk-white, reddilh, 
and of various other colours. Quartz confifts 
of abLut 93 per cent (ilex, 6 alumine or clay, 
I lime, befides 2 or 3 per cent of water in a 
folid flate. 

n. Felspar, or Feldspar. Its luftre is 
peculiar ; but it in fome meafure refembles that 
of a broken edge of china ware. It may be 
fcratched with a knife. Its colour is generally 
white or flefh-coloured. It is befl; afcertained 
when in the ftate of a rock aggregate by pro- 
curing an outfide fragment, which had been 
long expofed to air and moifture. In this ftate 
it always afTumes a peculiar tamifh, of a yel- 
lowifh hue. Felfpar confifts of about 6^ per 
cent filex, 1 7 alumixxe, 1 3 potafh, 3 lime, i iron, 
3 water. 

III. Mica. It is always in fhining laminae 
or fcales. It is every where known by the im- 
proper name of ifinglais. The fcales are ia^t- 
ways elaftic. It confifts of 48 per cent file^. 
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34 alumine, 9 potafh, 5 iron, x manganefe, 
3 water. Black mica contains 22 per cent iron. 

IV. Talc. It often refembles mica ; bat 
ean readily be diftinguifhed from it by being 
non-elaftic. Take a fmall fcale or fibre of it 
in a pair of tweezers, put it under a magnifier 
and bend it with the point of a fine needle. If 
it remains as it is bent, it is talc ; if it fprings 
back it is mica. It always gives a rock the unc- 
tuous or foapy feel. It confifts of 62 per cent' 
filex, 27 magnelia, z alumine, 3 iron, 6 water. 

V. HoRNBLENM. It is thc toughcft of all 
earthy minerals. Generally it prefents a kind 
of confufed fibrous ftrufture. It may be fcratch- 
cd with the knife. The colour is always green- 
ifli, brownifh or black. Sometimes it appears 
in black fcales, refenibling black mica to the 
naked eye. But under the magnifier it differs 
materially. It confifts of about 42 per cent 
filex, 12 alumine, 11 lime, 3 magnefia, 30 
iron, I manganefe, 1 water. 

VI. Argillite. This needs no defcrip- 
tion. The common roof-flate and the flate trs- 
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cd for cjphermg in fchools are good fpedmens.. 
It confifts of about 38 per cent (itex, 26 alu- 
]i>ine, 8 magnefia^ 4 lime, 1 4 iron>. i o of pot-^ 
afli, foda» manganefe^ water, &c.^ 

VII. LiMESTONB. Common marble af- 
fords good fpecimens. It fhould be tefted by 
a drop of muriatic, nitric or fulphuric acid> 
which .will caufe an efFervefcence or bubbling^ 
It confifts of 57 per cent of lime, 43 of carbo- 
nic acid. Sometimes it is coloured with iron 
and often contains a little file^and alumihe. 

VIII. Gypsum. Common plaifter of Paris. 
It will hot effervefcc with acids and is generally 
fofter than limeftone. It cenfifts of 32 per 
cent lime, 46 fulphuric acid, 22 water. 

IX. Chlorite^ It is a little harder than 
talc, but may be fcratched with the finger naiL 
Under the magnifier it appears like a compaft 
mafs of fine green fcales. When breathed on 
it gives an odour ni fome meafure refembling 
clay. Its elementary conftituents are variable. 
They will average about 40 p6r cent niex, 23 
alumine, 1 8 magnefia, 1 5 oxid of iron,. 2 lime, 
3 water. This is the leaft important of the 
whole nine. 
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After fiudents can readily recognize thefc 
sine minerals, they (hould be exercifed in 
pointing them out in their various ftates of ag- 
gregation. They will foon be enabft# to fpt 11 
out any rock with facility. 
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CLASSES. 



The exterior rind of the earth is divided in- 
to five claffes, 

CLASS I. 

PRLMITIFE ROCKS. 

Thefe are the fix kinds, which, while they 
remain in their original pofitions undifturbed, 
are the loweft with whJfc we are acquainted. 
They are diftinguiftied from all the rocks of the 
other ckiiles by their being always deftitute of 
organic relics, or the petrified remains of ani- 
ma-s and vegetables. They appear to have 
been originally formed in horizontal ftrata ; 
and afterwards to have been forced upwards, 
in fome parts of the earth, by a power exerted 
beneath them, refembling in its effefts thcvcx- 
panfion of fteam by heat. Thefe ftrata, when 

d 
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thus forced up, moftly approach a vertical po- 
fition. In North America this clafs of rocks 
.appears in North and South ranges, 

CLASS II. 

TRAmiTlOJV ROCKS. 

I'hefe are the four kinds^ which reft imme- 
diately upon the primitive clafs, or incline 
againft its fides. They are diftinguilhed from 
th€ rocks of the primitive clafs by their contain- 
ing organic relics* And they ar€ diftinguiflied 
from the fecond^ry clafs by their containing no 
petrifaftions but thofe of marine origin, 

claIs hi. 



:^ecojYdary rocks. 



Thcfe are the four kinds, which arc the up- 
permoft in the feries of regular rock ftrata. 
They are diftinguiflied from the two preceding 
xilafles by their containing, not only marine pe- 
trifaftions, but thofe alfo which are of dry-land 
and frefli-water origin, ' " ■ ' 
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It IS probable that future ^ifcoveries will 
compel us to add another clafs, to embrace Lo- 
cal FORMATIONS* 

CLASS IV, 

SUPERINCUMBENT ROCKS. 

Thefe rocks overlay others in a non-con* 
formable pofition. In our diftrift they gene- 
rally reft upon breccia or red fandftone ; and 
are always above primitive hornblende rocks. 
They are moftly granular aggregates in which 
one eflential conftituent is hornbleniie. Wheu 
wet they exhibit a greenifh hue, A colum-^ 
nar, polyhedral, or rhomboidal tendency is al- 
ways jiianifeft. Bakewell and many others 
confider them of volcanic origin.* 

* Bakewell is inclined to believe, that Sienite is of volcanic 
origin alfo. But the pofition of every variety of ficnite in our 
diQricSt gives the highefl evidence, that it is ezclufively a primi' 
tive rock. From the pofition of the greenilonc trap at Deerfield 
and Northampton, Mafs. it would not require a great effort of 
fancy to conceive it to have been formed of melted primitive 
hornblende rock ; as this Aratum undoubtedly paffes beneath it, 
and we WVe no. evidence that a communication between them . 
is not m^dc by a rent through the iuterpofed flrata. 
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CLASS V. 

ALLUVIAL FORMATIO.ys. 

Thefe are the various loofe layers, which are 
formed of difintegrated or broken rocks. 
Sometimes thefe broken fragments, even though 
pulverized, are cemented together, forming pud- 
dingftone, calcareous breccia, indurated marl, 
&c. But this formation conlifts chiefly of 
gravel, fand, clay and loam. The indurated 
maiTes may be denominated alluvial rocks. 

VOLCANIC PRODUCTIONS. 

Thefe do not form a diftind clafs of geolo- 
gical ftrata ; though perhaps they may belong 
to the fuperincumbent clafs. Any minerals, 
upon which changes have been wrought by vol- 
canic fires, belong here. 

The moft common kinds of vok^nic pro- 
duftions are : Lava^ which feems to be com- 
pofed chiefly of melted hornblende flowfy cool- 
ed — Obsidian, which is the fame as lava- ^j 



•/> <>! 
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ed fuddenly — ^Pumice, which is faid to be 
formed chiefly of melted felfpar — ^Tufa or 
Volcanic breccia, which is an aggregated 
mafs of Tolcanic ftones, cemented together by 
volcanic afhes. 

remark. 

Although the arrangem,ent adopted in this 
Grammar correfponds with the order of ftrata, 
viewed on a large fcale ; yet much confufion 
often obtains in limited localities. A good ex- 
ample may be found in the avenue to the South- 
ampton lead mines, Mafs. See the American 
Journal of Sciene, page 136. Here the gene- 
ral ftrata are only Granite, Mica-flate, Talcofe 
rock and Alluvion including coal between layers 
of micaceous fandftone, &c. though an aggregate 
refembling Gray wacke, alfo ferpentine and Mi- 
ca-flate, alternate with the Granite. 

Another very important locality is to be found 
in the weft part of Maflfachufctts. Near the 
fouth bounds of the ftate there appears to be 
but one range of granular limeftonc, and that 
in its true place, as located in the fyfcem oi ar- 

c 2 
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rangement. But on purfuing this ftratum a 
very little diftance to the north, it divides into 
two extenfive ranges, continuing far into the 
ftate of Vermont. And foutherly it divides in- 
to three ranges, which in fome places diverge 
from each other to the diftance of feveral miles. 
A little fouth of "Williams College, the ranges 
of this ftratum are feparated by a mountain of 
gneifs, mica-flate, talcofe rock, and granular 
quartz, 24 hundred feet in height. Though in 
this locality there appears to be great confu- 
fion in the order of ffrata j if our examinations 
are fufficiently extended^ uniformity in the ar- 
rangement of analogous rocks becomes mani- 
feft. 
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STRA T A. 



Each clafs is fubdivided into ftrata. 

I. PRIMITIVE CLASS. 

It confifts of quartz, felfpar and mica, ag- 
gregated irregularly ; prefenting a granular, not 
a flaty appearance. It may be coarfely or fine- 
ly grjmulated. The oldeft rocks are generally 
the coarfeft. When the felfpar is white, it is 
called grey granite ; when fleih-coloured, red 
granite ; when blue, which is rare, blue gra- 
nite. It often forms veins, traverfing gneifs 

* Any rock flratum may contain many other minerals befides 
tbofet which are cffential. Thcfe are to be confidcrcd as acci* 
dental and arc not to be taken into Tiew in determining the cha- 
racter of a rock. For eqLampIe, if {horl or beryl be found in gra- 
nitCi the rock is granite, notwithftanding. 
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4. MCA'SLATE* 

It is elTentially compofed of mica and fine* 
grained quartz. It is of a flaty ftru£ture and 
eafily broken or fplit. When the hornblende 
rock is not interpofed, it paiTes into gneifs.. 
Some varieties of it can hardly be diftinguifhed 
from the fofteft varieties of gneifs. 

6. TALCOSE ROCK.] 

It confifls eflentially of talc and quartz very 
finely comminuted. It paffes into mica-flate. 
The meeting and mixing of thefe two ftrata 
produce the common fcythe whetftone,} and 
one variety of the fand ufed in glafs fiadories.§ 

* Cilled ilfo Miciceous fchistui. In the Northern Sutet this 
is not generally a very extenfivc ftratum. 

f I adopt this name by the advice of ProfciTor Silliman, as a 
fubftitute for fteatitc or foapftone. He has the authority of Pto- 
felTor Strouve, in fuport of his own opinion. 

\ As near the northeaftern part of Belchcrtown, Mais, and 
in Smithfield, R. I. 

§ As llTBerkfliire county near Lenox, Mafs. 
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The micaceous iron ore is alfo formed at this 
meeting of ftrata.* 

6. GEANUUiR LIMESTONE. 

It confifts eflentially of glimmering grains of 
limeflone. Sometimes a large proportion of 
the rock confifts of grains of quartz forming a 
kind of calcareous fandftone. It is generally 
aflbciated, or alternates, with large beds of 
granular quartz ; even mountain mafles.f It 
frequently alternates with feveral of the prece- 
ding ftrata. I Sometimes it contains Serpen- 
tine. § Sometimes it pafles into Dolomite. Ij 

ft 

* As in Hawley, Mafs. 

f At thofe near Williams College, Mafg. 
% See Remark, Page 19. 

§ As theMiIford quarry. Con. 
I As in Canaan, Con. 
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11. TRANSITION CLASS 



7. ARGILUTE* 

It is homogeneous in its j^ppearance ; ' being 
the fame as the fixth mineral defcribed in the 
geological alphabet. Like the flate of Cham- 
wood foreft, England^ mentioned by Bakewell, 
the flaty laminae in our diftrift generally make 
a large angle with the planes of the feams fe- 
parating the layers. Sometimes they are near« 
ly vertical and curvilinear. Moft of the layers 
are of vaft thkknefs. It pafies into filiceous or 

* Tlie fhining argillite, or proper primitive Hate, is an imked* 
dcd, or fubordinatc, rock, found only with primitive rockt. The 
Prcfident of the Troy Lyceum found it with granite in Vermont 
I found in Schoharie county a very foft variety of argillaceoas 
rock in an extcnfive bed containing fibrous fulphate of barytet# 
It feems to be a foft variety of gravwacke, under, and in immedi- 
ate connexion with. compacSt timeflone. Neither of thefc varie- 
ties can be miftaken for the ftratom here intended : and iht^ 
hive no connexion with it. 
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flinty flate ; and is often traverfed by veins of 
white quartz. It frequently embraces large 
Anomalous aggregates. Near Troy and Al- 
bany It IS often varnlfhed with carburet of iron. 
It contains petrifaftions of orthoceriies, fccten- 
ites and anomites ; but they are not frequently 
found* 

-d. JIIETALLIFERQUS LIMESTOXE.^ 

It is morecompafl: than primitive limeftone ; 
but under the ma2:nifier it feems to be eflential- 
ly compofed of very minute glimmering grains. 
It is generally harder and lighter coloured than 
the compafl: limeftone and contains very fevs^ 
petrifaftions. Sometimes it is highly variegat- 
ed in its colours. It fometimes alternates with 
the ftrata above and below its place. *ln South 

• Called Tranfition Ilmpftonc alfo. The ciiftcncc of tliis ftra- 
turn along the caft fide of Lake Champlain in Vermont, fccms to 
be demonflrated by that very accurate natunilifl, Dr. £dwin 
James. Wc have reafon to fufpcdt, that it ahcrnatcs with ar- 
gillaceous Hate in RennViacr and Columbia counties ; but this 
fubjcdb has not been fufficienly invcftigated. I have a fpecimcn 
from Potofi in South America, containing filvcr ore, which is 
foftcr and more variegated in colour, than the fpccimcns from 
Vermoat. See Dr. James' eiTay in a note further on. 

D 
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America, and in moft other countries it abounds 
in ores. 

9. GRAYWACKE. 

It confifts effen tidily of grains of quartz ce- 
mented together by indurated clay. It is al- 
moft always of a dull grey colour, rarely a lit- 
tle greeniOi.* It may be diftinguiftied froiji 
every variety of fandftone by magnifying its 
conftitu^nt particles* For the magnifier fhews 
the empty interftices between the quartzofe par- 

tides of all fandit ones, which are chiefiy filled 
up with alumine in graywacjke. Graywacke 
will always crack and become fiffile by heating, 
on account of the aluminous cement. Where- 
as fandftone will merely crumble to pieces, or 
become pulverized by heat. 

There are two varieties of graywacke, which 
feem to pafs into each other. They are deno- 
minated rubble/lone and graywacke-Jlaie. The 
former is, harder, coarfer and rarely contains any 
glimmering fcales. Its conftituents are from 
the fize of a pin-head to feveral inches iii eic- 

* As that weft of MUford quarr^r in Coniie<flicut. . 
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tent. Large pieces of flate are often embraced 
in it.* The flaty variety is the moft exteniive. 
It always, I believe, exhibits glimmering fcales 
of talc or mica. It is the moft variable of all 
rocks, and contains the moft imbedded maffes. 
It paffes into a foft fine-grained variety, which 
is generally miftaken^for argillaceous flate ; but 
may be diftinguifhed by the glimmering fcales. 
Xhis foft variety forms the beft fine-grit grind- 
ftones and hones.t It is fometimes very irregu- 
larly fiflile, fo that it canndt be quarried. J 
Sometimes it is fo compa£t that it takes a very 
good polifli.§ It often embraces vaft beds of 
coarfe fandftone or gritftone.|| It abounds ia 
ore« in many places.^ In our diiftridl it is the 
bafis rock of more than ten thoufand fquare 

♦ The moft perfect fpecimens of this variety are thofc, whicl^ 
are quarried at the fouth end of the bridge on Norman's KiU| 
two miles below Albany. 

f As at Van Vechten's mill and Eaton's mill, Catskill; and it 
Patchen's mill in Blenheim, N. York. 

t As in the eaft face of Catikill mountain, N. York. 

§ As in BueVs quarry near Troy, N. York. 

H As in Blenheim, N. York. 

Y The lead ore in t>tvingfton*8 Manor is in this -flr^fiim. 
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miles.* It contains anomites, pectenites^ orthtr- 
ceritesy ierebratulites^ chamitesy myites^ &c. 

JO. RED SANDSTONE. 

It confifts eflentially of grains of quartz ag- 
gregated together, or perhaps cemented togeth*- 
er by alumine and red oxyd of iron ; but the 
interftices between the grains are not filled as 
in graywacke, but are more or lefs empty. It 
is red or reddifti grey, fometimes pafling into a 
grey coarfe gritftone.f It contains petrifaftions 
of the eorallinites in very great abundance. J It 

* The members of the Troy Lyceum have taken great pains 
to obtain corre(5b informatioa refpedttng this ftratum. Tt ap^* 
pears that European geologifts have made fevcral ftrata from it. 
But its great extent in our diflri<S^, embracing the vrhole of Cats- 
kill mountain with all its vaft weftern fpurs, enables us to exa- 
mine the relatire politions of all its varieties on a large fcale* 

j- As at the fouth end of Mount Tom, Northampton, Mafs. 

; According to the definition of the clafTcs, this (Iratum muft 
oo into the Secondary clafs, if its petrifacSkions arc not of marine 
origin. Jameson fays "on a general view, it might be viewed 
as the newefl member of the tranfition clafs." He leaves it In 
the Secondary however. This he ought to do, if he is eorre(5): 
ill confidcring thcfe petrifactions as the " trunks or branches of 
trees," which they certainly refcmble. I fcll.into the fame error 
in the firft edition of the Index. I think fomc of the fpccimcns in 
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» 

alternates with the upper layers of graywacke. 
This is the common red freeftone. 

the Troy Lyceum clear)y demonftrate thefe relics to be of marine 
origin. Though they do not contain a particle of carbonate of 
lime, which we fliould expedt generally to find in moftfpccies of 
Martin » genus Erifmatolite ; yet fome fpeciet of his fecStion C^ral- 
linarum appear to have been originally corneous. And even the 
whole fpecies Corallinite may not have been calcareous. 

Bakewell places it here ; and M'Clure fays he ihould incline 
to the fame arrangement. Therefore on this authority, the fug- 
gedion of Jamefon, its alternating with graywacke, and embra- 
cing marine relics only, I have concluded to place it in this chfs. 



D 2 
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III. SECONDARY CLASS. 



11. BRECCIAS 

It confifls of coarfe grains of various rocks 

■ 

aggregated or cemented together, moftly by 
alumine, and red oxyd of iron. Some of the 
grains are always rounded. They are from 

* This flratum is fometimes omitted by geologies. Bat it is 
fuch an univerfal afTociate with red fandflonc in our diftridb, that 
it cannot be omitted. As it is manifedly of more recent forma- 
tion than the fandllonc, it will introduce confuhon in the fys- 
tern to treat it as a fubordlnate rock. No two rocks are more dis- 
tin(fbly marked by invariable charai5lcriflic8 than thefe. The 
fanddone is entirely made up of angular grains modly of the 
fame kind ; breccia moflly of rounded ones, of very different 
kinds. There is fome dilRcuIty in didinguifhing hand fpecimens 
from Puddingflone. But as the latter is an alluvial rock, or a 
mere mafs of cemented gravel, there can be no difficulty, when ex- 
amined in place. Some of the mod decifive localities are thofe 
of Catikill mountains, Decrfield and Northampton, Mafs. Mid- 
dletown. Con. Calcareous and Silicious breccia have no con- 
nexion with this ftratum. They arc fubordinate to other rocks. 
Alfo tlic quartzofc breccia ufcd for millftoncs. 
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the fize of a pm-head to that of feveral feet in 
extent. It always refts upon red fandftene m 
our diflriO:. 

12. coa)pact limestone.'' 

It confifts chiefly of carbonate of lime, which 
is not made up of glimmering grains, but has 
a more dull earthy appearance. Particles of con- 
fiderable luftre are* often interfperfed through- 
out large mafles of it ; but thefe are imperfeft 
cryftals, very diflSerent from the glimmering 
grains of granular limeftone. Sometimes it is 
traverfed by veins of very perfect cryftals ; fome- 
times it contains mafles of imperfedk cryftals, 
called calcareous fpar. It is rarely, if ever, 
pure ; but generally contains confiderable alu- 
mine or filesu. Ifaac M'Conihe, Efq. prefent- 
ed fpecimens of the white Lithographic ftone 
to the Troy Lyceum, which be found alter- 

* It is called Shell Hmeflone, and Floetz lime(loi)e. It refts 
upon graywarke, when the red fandftone and breccia are want- 
ing; as in the Heldeberg, fouthwed from Albany. Jamefon 
stakes fereral ftrata of this; and among them interpofes va- 
riegated fandflone, bituminous fhalc and coal. Perhaps thefe 
nay be diftinguifhed in our di(lrt6b. Until they are, we may 
confider them as fubordinate to this (Iratum. 
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nating with this (tratum in Indiana. In our 
diftrid: it feems to be chiefly made up of femi- 
difintegrated ihells, held together by a cement 
compofed of the difintegrated parts. Its co- 
lour is generally blue or brown. 

13. GYPSUM. 

It is homogeneous, being the fame as the 
eighth mineral defcribed in the Geological Al- 
phabet. In our diftrid it is frequently combin- 
ed with carbonate of lime ; and is often dark 
coloured, and even black. Salt fprings are fre- 
quently found in the vicinity of this ftratum ; 
which has induced many to believe that a ftra- 
tum of rock fait was once in connexion with it 
in the weflern part of the ftateof N. York, &c.* 

14. SECOJSrbJlRY SAJSTDSTOJVE. 

It confifts of quartzofe particles fimply ag- 

* jSioce the fame range of gypfum extends into the regions of 
the Mifiifippi, according to M*Clure» where rock fait is dill 
found ; have we not good reafon to believe that thefe two 
ftrata exift in connexion} or in the vicinity- of each other, 
wherever fait fprings abound ? It is undoubtedly the moft ra- 
tional ronjeiSkure, that the fait i^rings are fupplied by the con« 
tinned folution of rock fait, which lies beneath the alluvial de- 
poiites. 
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gregated together, or raixed with grains of 
Kmeftone or with clay. It is very various in 
colour and texture, from coarfe gritftone to the 
fine-grained and almoft compact.* Phytolites 
and other organic relics are found in this ftra- 
tum.t 

* I am n«t fo well acquainted with this flratum, as I ought to 
be. It U probable that it might be divided into the Silicious, 
ArgillaceouB and Calcareous fandftone, in conformity with the 
divifions made by European geologids. But it may be placed 
under this general head, until it has been ezteniiTely examined. 
Myron HoUey, Efq. a Canal Commiffioner, informed me, that fe- 
veral varieties of this (Iratum frequently occurred along the 
courfe of the great Wcfte^-n Canal. The calcareous variety makes 
an excellent cement for the locks, which hardens under water. 
Specimens have been prefented to the Troy Lyceum, confirming 
Mr. Holley*s (latemcnt, which were collected in Indiana. 

f On the Heldeberg, ia the town of 3cm, N. York', I found 
many petrifadlions of a culmifcrous plant in the Sllicious varie- 
ty of this (Iratum. Thefe are mod abundant in and near a place 
galled Pucker-flrcct. 
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IV. SUPERINCUMBENT CLASS; 



16. BASALT*- 

It confifts eflfentially of particles of horn* 

m 

blende, quartz and perhaps felfpar, fo extreme^ 
ly minute and fo intimately comminuted, that 
it appears to be homogeneous. It generally 
refts upon breccia or red fandftone, and is be- 
neath greenftone trap. In our diftrid it is ge- 
nerally of * the amygdaloid variety — that is, 
forming cavities refembling worm-holes in logs, 
which are either empty or filled with carbonate 

* It has been faid that we have no bafalt ui our di(lri(5b. But 
Bakeweil confiders the greenftone trap as a variety of bafalt. I 
have carefully compared fpecimens of bafalt from Scotland and 
from Giant*8 Caufeway in Ireland, vrith thofe of Mount Holyoke 
near Northampton and of Deerficld, and I can difcover no eiTcn- 
tial difTerence. 
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of lime, zeolite, &c. The moft decifive loca- 
lities are at Deerfield and Northampton, Mafs. 

16. GREE^rSTOJVE TRAP. 

It confifts of grains of hornblende, felfpar 
and generally quartz, aggregated together 4 
but never too fine to be diftinguifliable by the 
eye. It generally exhibits a columnar poly he- 
^ral tendency. The moft decifive localities are 
at Deerfield and Northampton, Mafs. at Ncw- 
. Haven, Con. and oh Hudfon river above N. 
JTork jcity. 
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V, ALLUVIAL CLASS. 



17. GEEST* 

It is that alluvial matter or foil, which feems 
to have ever remained near the place where it 
was firft formed. It conftirutes the earthy part 
of foils on hills or low lands, which is not ge- 
nerally very deep and was not derived from be- 
ing wafhed down from the place of its original 
difintegration. As this kind of alluvial is ge- 
nerally formed at or near the place of its depo- 
fite ; it confifts moftly of the broken and pul- 
verized fragments of the prefent exifting rocks, 
OT of thofe which have recently pafled away. 
From an examination of it under the magnifier 
we may determine with confiderable accuracy, 
what rock has recently decayed in that particu- 

* Thii term is ufcd by Dc Luc and defined by Tamefon at the 
I9ad page of the New-York Edition of Cuvicr*8 Ihcory of the 

Earth. 
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lar fp6t. From an acquaintance with the ex- 
ifting rocks and by taking into view their homo- 
geneous conftituents, we may, on the other 
hand, judge of the foil which is now forming, 

18. ALLUFIOJsr. 

It is tliat alluvial depofite, which has been 
wafhed down from places where it was origi- 
nally formed. It is often very deep, and is 
fometimes tranfported from a great diftance. 
Confequently it is fometimes very difficult to 
trace it back to the rocks from which it was 
derived.* It being derived from various four- 

• The Hon. Samuel Young, Efq. one of th* CanarCommifrion- 
crs, fuggcfted to mc (while I was giving a courfe of Agricultural 
Ic^Jturcs to the members of the legfflaturc) that the barren fand- 
planes weft of Albany might be triced to their origin. He ob- 
ferved,that he had frequently been forcibly imprefled with what 
appeared to l)e the very track of this vaft body of alluvial fand, 
as it moved down from that cxtenfivc range of gneifs rock, which 
commences in Saratoga county, and extends weflerly. On col« 
ledling fmall quantities from various parts of thefe barren fande, 
we found thequartzofe particles to be of that translucent hyaline 
variety^, forming a condituent of primitive rocks. Scales of mica 
were also prefent, though in but fmall quantities. It is probable 
that the alluvial i Hands at the mouths of great rivers might gcr 
nerally be traced back to their origin by attentively (ludying 
their conftituent particles, and comparing them with fpecimeo) 
of various rock ftrata mechanically pulverifed. 
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ces, and formed of various materials; thefe 
materials on meeting in a flate of folution or 
fufpenfion in water, often form new indurated 
compounds. Such as buhrftone,* ilint, mdu* 
rated marl, puddingftone, &c. and feveral Ano- 
malous aggregates, Thefe latter may be call- 
ed alluvial rocks, and each may be denomina- 
ted according to its conftituent elements. 

Blocks and boulders are often found among 
alluvial depofites, as well as lying loofe upon 
bare rocks far out of place, which were neitha: 
waflied there, nor formed like alluvial rocks- 
Some geologifts account for their removals by 
fuppofing them to have been tranfported by 
floating ice ; others by imagining them to have 
been thrown up and fcattered abroad by that 
power which burft forth beneath the granite, 
and forced up the priinitiye rocks through the 
upper ftrata. 

The pebbles or gravel-ftones in alluvion are 
always more or lefs rounded. Their rounded 
forms are to be afcribed to two caufes — ^to roll- 

• Mr. Schoolcraft and Mr. M'Conihcfonndbuhrftaiic in Mis*. 
fouri 
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ing againft each other by the adion of water ; 
and to there being more furface expofed to the 
disintegrating agents* at the angles than at the 
fides, in proportion to the quantity of matter. 

* Thefe agents, water, air and change of temperature, when 
•perating upon angular fragments, difTolve or crumble ofF thcfe 
points with coniiderable rapidity. So that they will,intime^ 
become poooded; if ner^r rolled nor m«Ted. 
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GEOLOGICAL SITUATIONS 



OF THE USEFUL 



MINERAL SUBSTANCES. 



h qUARRY STORES. 
Mar«le f Granular and 

IvlMESTONE FOR QUICKLIME. ) Y^n^aCt 



Primitive build- 
ing-stone. 



'"Fine-grained granite. 

Slaty gneifs. 

Slaty hornblende rock. 

Soapftone, talcofe rock. 
L Serpentine. 



{Argillaceous flate. 
Graywacke flate. 
Imbedded iandflone.. 
Red fandftone. 



Plaister of Paris 
Alabaster. 



^ Gypfum. 
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2. COMBUSTIBLES. 

Coal. Above the pofitioa of Red fandftone, 
generally covered with bituminous 
fhale or micaceous fandftone. It is 
frequently near Compaft limeftone. 

Peat. In alluvial, where vegetable fubftances 
are decompofed and mixed with 
earthy matter, bitumen, &c. 

Bitumen. Waflies out of alluvial formations 
and forms a pellicle of the petrolium 
variety on the furface of ftanding 
waters. It is ufually called mineral 
oil. 

Sulphur. It is moftly obtained from fulphu- 
ret of iron, which abounds in argil- 
laceous flate, graywacke and fome 
other rocks. 

3. PRECIOUS STONES. 

Topaz. In Granite and Gneifs. 

£ 2 
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■ 

Emerald. In Granite. 
RuBELLiTE. In Granite. 

CorJL'DUMl^'^^^^^ originally in Gra- 

Emery V ^^^^ ^^^ Gneifs; but they are 

Ruby. I g^^^^'^Y found in alluvion. 



Chalcedony 

Cornelian 

Sardonix 




In Superincumbent rocks 
Agate ' and Alluvion. 

Jasper agate 



Jasper. In Argillaceous flate> Limeftone and 
Graywacke. 

* 

Garnet. In Granite, Gneifs, Hornblende 
rock, Mica-flate, rarely in red fand- 
ftone and limeftone. 

Quartz crystals. In all rocks ; perhaps 
the moft perfefl; in Argillite. 

Diamond. In Alluvion. Note. — ^Though it 
is placed among precious ftones it is 
pure carbon j of courfe combuftible. 



it-. 
1 



i 
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4. METALS. 

Gold. Moftly in veins of quartz in Granite 
Gneifs and Hornblende rock. Some- 
times in Metalliferous limeftone and 
Graywacke. It is found in fand of 
brooks in North Carolina ; which 
fand is probably from gneiss rock. 

Platina. In fands of rivers. As it is ac- 
companied by magnetic iron fand, it 
is probably from Granite or Gneifs» 

Silver. Moft in Metalliferous limeftone. Al- 
fo in Granite and Graywacke with 
leid. 

Mercury. In Argillaceous flate, Compa^ 
limeftone with beds of bituminous 
fhale, and in Alluvial clay. 

Copper. In Granite, Gneifs, Hornblende 
rock. Argillaceous flate. Metallife- 
rous limeftone. Red fandftone and 
Superincumbent rocks« 
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Iron. In all ftrata. Mofl: at the Meeting of 
Mica-flate and Talcofe rock. Mag- 
netic ore in Granite and Gneife. 
Argillaceous and hematitic ore in 
compafl limeftone and alluvion. Py* 
rites is in all rocks, but moft in 2^- 
gillaceous flate and graywacke. 

Lead. In Granite, Gneifs, Graywacke, Me- 
talliferous limeftone^ and rarely in 
Compad limeftone. 

Tin. . In Granite and Gneifs. 

Zinc. In Granite, Gneifs and Compad lime- 
ftone.^ 

Nickel. In Hornblende rocks and Meteoric 
ftones^ 

Cobalt. In Hornblende rocks and Compaf); 
limeftone. 





* Sec Schooleroft*8 view of tke liCad minet of MiiToari. 
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Manganese. In Gneifs, rarely in Compaft 
limeftone. 

Arsenic. In Gneifs, Hornblende rock, rare- 
ly in Compad: limeftone. 

Bismuth. In Granite, Gneifs and Hornblende, 
rock. 

Antimony. In granite, Gneifs,. Hornblende 
rock and Graywacke. 

MoLYBDENA. In Granite and Gneifst 

Titanium. In Granite, Gneifs and Horn- 
blende rock* 

■ 

Tungsten. In Granite, Gneifs and Horn- 
blende rock. 

Uranium. In Granite. 

Chrome. In Talcofe rock and Granular 

limeftone, conneded with imbedded 

^ ferpentine. It is in the ftate of an 

acid combined with an iron bafe. 
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ALLUVIAL DEPOSITES 



?- 



A9 APPLIED TO 



AGRICULTURE. 



Thb earthy part of foils being formed of 
broken and pulverized rocks, it depends en- 
tirely on the conftituents of the rocks out of 
which it is formedf Therefore the fludy oi 
rocks is elTential to the ftudy of foils. 

But as various falts, as well as other materi- . 
als, refulting from animal and vegetable decom-* 
pofitions, are intermixed with earthy foils, they 
become confiderably complicated. 

Soils may be very naturally divided into three 
parts. The gravelly and fandy part, the argil- 
laceous part, and the foluble part. 
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1. The Gravelly and Sandy part holds 
no more water, than merely what adheres to 
the furface of the particles. It neither takes up, 
nor gives off, water with great rapidity. If the 
gravel be pretty coarfe ; when moiftened, it re- 
tains a moderate portion of moiflure for a long 
time. Forming a loofe porous foil, roots of 
vegetables are not compreffed in it. But where 
this kind of foil is in excefs, it is too loofe to 

ferve as a fit medium for trahsfufing the proper 
niftriment into the roots of vegetables. 

2. The Argillaceous part abfo^bs a large 

quantity of water, with which it beccftnes com- 
bined throughout the mafs. In wet weather it 
k much wetter and in dry weather much drier, 
than gravelly foil. Confequently roots of plants 
are fur rounded with foft pafte at one time, and 
compreffed with a dry indurated mafs at another* 
It follows that a due mixture of thefe two kinds 
of foil is very, important to vegetation. 

3. The Soluble part confifts of whatever 
% may be diffolved or fufpended for fome time in 

water, at the common temperature. Moft of 
thefe fubftances are nutrimentous, and ax^ v^* 
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tially taken up and devoured by vegetables* 
Tbefe are falts, as muriate of lime, muriate of 
foda, &€• carbonaceous matter, fuch as proceeds 
from decompofing culms and other parts of ve« 
getables, as well as of animal matter, &c. This 
part of foils is tranfitory and requires to be fre- 
quently renewed. 

« 
In analyzing foils for practical ufe, thefe three 
kinds (hould be feparated from each other, and. 
carefully weighed^ The agriculturalift will then 
be enabled to afcertain the deficiencies in either 
part, and will of courfe be enabled to judge res* 
pecting th% application of a remedy^ He muft, 
however, take into view the quantity of moift- 
ure furniflied by the fituation of particular fields. 
A portion of foil fhould be felefted from various 
parts of a field and from various depths ^ then 
duly mixed, fo as to give an average fpecimem 
This ihould be dried as much as it can be, 
without burning fome dry pine fawduft, which 
fhould firfl be mixed with it; afterwards it 
ihould be carefully weighed. It muft then be 
ftirred in a tumbler of water, and afterwards per- p 
mitted to fland about five minutes. The gra- 
velly and fandy part will fall to the bottom ; 
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the argillaceous part will remain fufpended in 
the. water fo much longer, as to form a diftindl 
ilratum above it ; the foluble part will remain 
in the fupematant liquid ^er the argillaceous 
ftratum. 

After the five minutes, pour the liquid part 
into another veffeL Then in more water ftir 
up the gravel and argillaceous part again, and 
in a few feconds pour into another veffel the 
argillaceous part, while it is ftill fufpended in 
water, leaving the gravelly part. Next evapo- 
rate each part to drynefs, making it as dry as 
at firft. At laft weigh each part feparately ; 
which will give the proportions required. 

Pulverized limeftone is found to ferve the 
double purpofe of an earthy foil, and of exert- 
ing a peculiar aSion upon vegetables, fome- 
what analogous to the ftiraulant effeds of gyp- 
fum. It will be found chiefly among the gra- 

velly part, and may be deteded by its effer- 
vefcence with acids* 

This method will give the proportions of the 
mod eifential conftituents of foils^ a& it t^^Y^Q^ 

p 
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their fertility. A minute chemical analyfis may 
often be .defirable ; but fuch an analyfis will 
rarely be of material .ule to the Agriculturalift. 

The proportions, of : the gravd and fand to the 
alumine, in order to conftitute the moil fuitable 
earthy foil, depends on the vegetables to be cul- 
tivated. Wheat requires a larger proportion of 
clay than Indian com. Though the whole 
culmiferous tribe require more clay than the 
leguipinous, cruciform or culinary tribes. 

Thebeft pradlical method for afcertaining the 
excellencies and defedls of foils is, to analyze by 
this method, fpecimens of foils known to be 
good, and compare the refuhs with die Tefbk 
of an r4nalysis of the foil in queftion. 

VEGETABLE NUTJilMENT. 

Common marl^ being a combination pf clay 
and limeftone, may be detected by its efier* 
vefcence with acids. The richnefs of marls de- 
pends on the proportion of carbonate of lime in 
them. That part may be wholly decompofed 
by diluted muriatic acid, fo as to form a limpid 
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Aipematant liquid, leaving the clay as a fedi- 
ment. It will therefore be perceived, that the 
proportions of thefe ccmftituents may be readily 
afcertained. 

The carbonaceous mixtures ia foils ferve 
while cooling to abforb nutritious gases from 
the atmofphere, and to give them off to roots 
of plants while warming. This is proved by 
every practical chemift, by paffing charcoal, de* 
compofed ftraw, &c. through mercury into the 
various gases, which fiimifl) vegetable nutri- 
ment. Such as carbonic add gas land ammo- 
nia ; both of which are dibcompofed by vege- 
table adion, and one or both of their respective 
conftituents incorporated with the fubftance 
ef living vegetables. 

Though charcoal, remaining in coal-pit bot- 
^ toms, endures for ages without material decay, 
always performing the office of abforbing and 
giving oflf the gases as before mentioned; yet 
loofe carbonaceous matter, as that which re- 
fults from the decompofition of ftraw, &c. is 
probably conveyed, in part, into the fubftance 
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of the plant, Confequently requires to be fre^ 
quently renewed, . 

Though earthy matters are often taken up 
and conveyed into the fubftance of vegetables, 
they may be confidered as accidental. No fub- 
flance can be confidered as food for vegetables, 
which cannot be brought to a liquid or gafeous 
ftate at the common temperature. The gyp^^ 
fum undoubtedly acts as a ftimulus to the liv- 
ing principle ; exciting, as it were, the appetite 
of the plant to feize more greedily upon the 
nutritious materials within its reach. Thefe 
materials being principally furniflied by the at- 
mofphere, (particularly the carbonic acid gas,) 
more carbonaceous matter is eventually added 
to the foil in the roots of clover and fome other 
vegetables, in confequence of the ftimulant ac- 
tion of the gypfum. 

Moift earth abforbs the nutritious gases alfo. 
Such as ammonia, carbonic acid gas, carburet- 
ted hydrogen gas, &c. This is proved alfo by 
paffing up dry, and damp earth, through mer- 
Gury into different jars of the gases. This ex- 
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plains the caufe of the great ufe of frequent 
hoeing and ftirring the foil near plants ; parti* 
cularly in dry weather. The dried furface will 
not abforb the gases which float in the atmos- 
phere ; but the moift foil, which is prefented 
to the atmofphere by hoeing, abforbs them with 
avidity, and prefents them to the fine fibrous 
roots of plants. 



:^ 
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ORGANIC RELICS,* 



I'HESE foffil relics are of two kinds. Pje- 
FRiFACTioNS and Conservatives. 

• i'bis article U chiefly tranflatcd fcom Martia1^J|p|T£MA 
RKLIQUIORUM. Notliiug more than a mere skcletQft is offer- 
'•(1 ; and that with a view to direct the learner one of two ftcps- 
towards the arrangement of his coUedlions. 

It is but one year (Mircb, 1820,) finccany perfon refidiog Itt 

• 

the interior of our diftri(Sb, had any practical knowledge of Or* 

ganic Relics. A fortunate incident at length prefented ttfelC 

The juflly celebrated Lc Sueur, the friend and companion of Cu* 

vier, was called to Albany to perform fome duties for the Com- 

miffioners for fettling the boundaries between the United States 

und Canada. Being perfonally introduced to him by ProfcfTor 

Mitchill, who happened at Albany, I availed myfelf of the ad- 

\ antagcs of his in(lru<5kion for four weeks. Though my (lock of 

knowledge in this department of Nature is ftill very limited, I 

communicated all I knew to the members of the Troy Lyceum 

without delay. Being located in the vicinity of the Heldeberg, 

2Lnd other localities rich in thefe ancient trcafures; very con- 

tiderable advances have already been made by this inftitution* 

This sketch is intended to aid thefe inquiries in the moft inter* 

cding part of Geology, until fomething better fhall appear. A 

work on this fubjedl: is foon expedled from John G. Bogert, Esq. 

of Ncv/-York, which will be adequate to the obje^. 
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Petrifactions, or Substitutions, are 
thofe relics, which are entirely made up of mi- 
neral fubftances, which have gradually run in- 
to the places occupied by organized bodies as 
thofe bodies decayed, and affumed their forms. 

Conservatives, or Preservations, are 
thofe relics, or parts thereof, which ftill confift 
of the very fame fubftances, which originaUy 
compofed the living organized being. 

An org^c relic may partake of both kinds. 
The fhell of an oyfter, bdng chiefly carbonate 
of lime, may ftill remain, which would be a con-^ 
servative. While the enclofed animal matter 
will be entirely decayed and mineral matter oc- 
cupy its place and imitate its form, which would 
be ^petrifaction^ 

Organic refics are named by annexing the 
termination lith&s (a ftone) to the fcientific name 
of the living organized being. As ichthyolithos 
is compofed of ichthus (a fifli) and lithos (a 
ftone.) That is, a fifli becoming a ftone. In 
Englifli litbos is changed to lite^ as ichthyolite. 
Sometimes the letter / is left out \ ^% U.c^x^.^. 



08 GRAMMAR OF GEOLOGY. 

(lizard) would make lacertite (a petrified lizard.) 
This abridged method has now come into ge- 
neral ufe. ' 

In order to prepare ourfelves for ftudying 
organic relics, we muft attend to the claffifica- 
tion of Animals and Vegetables^ while in the 
living ftate. It is not neceflary however, for 
the prefent objed, to go very far into thefe de- 
partments of fcience. 

I fhall follow Martin in dividing all organic 
relics into nine Genera, eight of which belong to 
the animal kingdom. Much the largeft pro<^ 
portion of remains belong to Linneus' fizth 
Ciafs .of Animals, which he denominates 
Vermes.* 



* Martin's Oencru of Anynal Relics, nearlj correfpond with 
the Ciaflcs of living animals, excepting the Vermcf* Bat he 
placet all the vegetable kingdom in one genus. 
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ANALYSIS 

Of Organic Relics. 

When we undertake to afcertain the name of 
2 relic, we firfl: determine to which of the nine 
genera it belongs. Frequently we can go no 
further for want of perfed parts, whereby to 
afcertain the distinctive characters. Next we 
fbarch for the charaders on which are founded 
the family name, then the fpecific name. At 
laft we fearch for the fub-fpecies, if that fpecies 
is fubdivided» 

We muft always be careful to flop at that 
ftep in the feries, where we are fure we have not 
miilaken the distinctive characters. For it is 
better to ftop too foon, than to proceed to er- 
ror. But we are not to expe£k all the charac- 
ters perfect in any fpecimen. We muft often 
judge from one or two marks.^ 

The firft five genera are fo very rare in our 
diftria, (few in truth having been found at all) 
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that I fhall merely give their generic charaders 
and very ihort defcriptions. 

Genus I. Mammodolite. 

The Prototype* is the Teparate bone or rarely 
mtire skeleton of an animal of that clafs, whofe 
young are nouriihed by the milk of the dam. 
Found in recent ftrata only. 

Genua IL Orniiholite. 

The Prototype is a feparate bone or bill of af 
bird ; very rarely an entire skeleton. Foun^ 
in recent ftrata only j but rather older than the 
Mammodolites. 

Genus III. Amphibiolile. 

The Prototype is the bone of an amphibbus 
animal ; fometimes the skeleton is found en- 
tire. Sometimes it is a naked skeleton, and 
fometimes there is more or lefs of the remains 



* Prototype fignifies the original bone, or any other organized 
ffjhAance^ of which the relie is a reprefentative in form. 
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of the fcales, cruft or armoury. Generally in 
recent flrata ; but fometimes not the moil 
recent.* 

Genus IV. Ichthyolite. 

The Prototype is a feparate bone or the en- 
tire skeleton of a fifli, often covered with the 
fcales. Generally in recent ftrata, but fome- 
times not the moft recent. Often in marl and 
bituminous (hale. 

-Genus V. Entomolite. 

The Prototype is the cafe or cruft of an in- 
fed; fometimes entire and fometimes muti- 
lated. Generally in recent ftrata; though 
fometimes even in the oldest fecondary. 

Genus VL Helmmtholite.^ 

The Prototype is a worm or its inherent parts, 
paSrlicuIarly the harder parts. Species of this 

* The flefliy part of any animal of this genus, or of the two 
preceding genera, his never been found prtrified. The petrified 
fnakes, fo often reputed to have been found, are cwnu-aMmotuUt^ 
of the genus ConcbolHi, 

f 1 commence with this genus, and hereafter give a tranflation 
of Martin almoft entire ; bccaofc fpccimt&% ol xVic&c lo^t ^i»x-^ 
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genus are found in ftrata from the oldeft transi- 
tion to the inoft recent fecondary. 

This genus embraces mod of thofe jointed, • 
rugged, cylindric relics ; fome of which refem- 
ble a fpinning-wheel whirl, others appear like 
branching, jointed roots ; others are flattened 
or deprelfed and radiated or ftar-like. 

N^ B. Species of organic relics nearly anfwer 
to the genera of living prototypes. 

STIPED FAMILY. 

The SPECIES of this family have a kind of 4 
ftem or ftipe.* 

Pennatultte. The Prototype of this ge- 
nus in the living (late is the fea-pen. The body 
is folitary, elongated, ftiped, (freef) pinnate, 

>are very abundant in oQr diflridifc. The French Naturaliftt have 
fubdivided feveral of thefe fpecies; but I am not able to^ve 
their charadlers ; bclidcs it is nut ncccHary for this fliort out* 
line. 

* All the technical terms are defined in the Botanical Diction- 
ary, publifhed at Ncw-Havcn ; now in common ufe throughout 
our diftritSl. 

. f That part of the defcriptions included in parenthefit, though 
found in living /pccimcn»9 need not be fought in pctrifadlioos. 
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With a little inner bone (numerous little bones 
at the margin oF the wings;) the wings are la- 
teral) denticulate : ftipe fubulate. 

Encrinite. Bodies radiated (a little mouth 
to each) and crowded together in umbels or 
whorls : the common ftipe is fimple and joint* 
lefs, (furnifhed with a callous membrane.) The 
fpecimens are generally ftrait and refemble 
fpinning-wheel whirls. Very common in the 
Hcldeberg, alfo near Hudfon imd Catsk^II; 
particularly in the filicious fandftone, which ac^ 
companies compad limeftone. 

Stylastrite. Body moft commonly ra- 
diated, (contraQile, contracted) ovate or round- 
ifli, ftiped, (mouth central) no aperture be- 
fides the mouth ; ftipe columnar, perforated 
lengthwife, (furnilhed with a central medulla) 
often fending off lateral branches (ftoney;) ge- 
nerally jointed, with crenulate futures.* 

Sub-species. Entrochite. Stipe terete, 

* This fpecies w?* taken from Ihc fprcics Tsidite of the geous 
Brirmatolite by Martin; leaving thofc jointed cylindric relics 
only, which are longitudinally (Iriatcd between the jointt. 
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with branches alternate, remote, and joints witk 
circular grooves^ within ; disk radiate-ftriate : 
central ligament or perforat-on compound- 
ed from fix filiform tubes, often producng 
a cavity obfoletely 5-lobed. It refembles 
knotted jointed roots. Very abundant in Beth- 
lehem caverns at the foot of the Heldeberg, 

Sub-species. Pentacrintte. Stipe an- 
gular, branches in whorls : disk of the joints 
marked with ftellate forms, compofed of five 
crenate oval rays. The central perforation 
fimple. Martin fays, this and the preceding 
fub-fpecies are found every where in lime fl:ra- 
ta ; but that entire fpecimens, unbroken, caa 
hardly. be. found. 

S US-SPECIES. Anthocephalite.* Stipe 
long-turbinate, jointlefs, fimple. Whether the 
body is five-cornered and five-toothed is doubt- 
ful. Found in the Heldeberg, but it is very 
abundant in Becraft^s mountain near Hudfon. 



* Le Sueur labelled my fpecimens of this fub-fpecie«,CaryophiI« 
lite. But Martin fays, this name is given to a very difTcrenC Uv-* 
ing genus «f worms; therefore he adopts this fabflitute» 
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STIPELESS FAMILY: 

The Species of this family are fbmewhat 
globular, or depreflfed like. a flattened garden 
fquafh. 

AsTERiTE. Body depreffed (coriaceous) 
often ftcUate, prickly, fomewhat torulofe^ 
mouth central, having no other aperture. 

EcHiNiTE. Body roundifli (covered) cruft 
bony, fpiny (fpines moveable) : mouth below, 
I have feen a fpecimen. found in Hunt-vilie, ia 
the ftate of Ohio* 

Genus VII. Concholiie. 

The Prototype is a fliell, produced by a mo- 
lufcous or foft animal deftitute of jointed limbs. 
Species of this genus are found in ftrata, from 
the oldeft tranfition rocks to the moft recent 
fecondary. 

This genus embraces the relics of proper (hell 
animals ; as of barnacles, oyfters, fnails^ &c;. 
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MULTIFALVE FAMILY. 

The Prototypes of Species of this family 
confift of fliells of more than two valves. 

Chiton iTE, Valves often eight, rarely fe- 
ven or fix, tranfverfely oblong, lying on the 
back. 

Lepadite. (Shell with the bafe affixed t« 
Ibme other body.) Valves many, unequal^ 
erefl: ; the little valves crowded together. The 
living prototype is called the barnacle. 

Sub-species. Balanite. Moftly feffile, 
conic, the aperture terminal (having a lid.) 

Pholadite. Principal valves two, divari* 
cate, with acceiTory irregular little valves, binge 
recurved. 

BIVALVE FAMILY. 

The Prototypes of the Species of this family 
confift of (hells of two valves. Probably nine- 
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tenths of all the organic relics in our diftrifl: be- 
long, to this family. 

Myite, Valves moftly equal,* unequilate- 
ral, often tranfverfely ovate, gaping at ei- 
ther extremity. (The hinge, moftly, with one 
folid, thick, fpreading tooth, not inferted into 
the oppofite valve,} 

SoLENiTE. Valves moftly equal, unequila- 
teral, oblong, gaping at both extremities. 
(Hinge with a ftibulate, reflexed tfebfti, often in 
pairs, not inferted into the oppofite valve.) 
Auftin Abbott, Efq. found one fpecimen near 
Hudfon. It is now in the Troy Lyceum. 

Tellinite. Valves moftly equal, unequi- 
lateral, tranfverfely ovate or fuborbiculate, to- 
wards the forepart it is bent to one fide. 
(Hinge with three teeth, the fide of one valve 
flat.) • 

* Valves are ifualt when they are. fimt la r in form and fize; as- 
the two fidcB of the common clam-Oiell. They are uneguUaieralt 
when • what lies towards the edges on each fide of the hiogc iJs 
not equal; as the common clam-flicll alfo. 

G 2 
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Cardite. Valves equal, fomewhat equi- 
lateral, fub.orbiculate,moftIy very convex^ long- 
itudinally ribbed, ftriate or furrowed ; margin 
toothed. (Hinge with middle teeth in pairs^ 
alternating with each other in the oppofite 
ralves, one generally incurved.) 

Mactrite. Valves equal, unequilateral, 
franfverfely ovate, or three-cornered. (Hinge 
with the middle tooth folded in with an adjoin- 
ing cavity^ lateral ones inferted remotely.) 

DoNAciTE. Valves equal, unequilateral^ 
often ovate or wedgeform, margin moftly cre- 
nulate, very obtufe at the forepart. (Hinge 
^th two teeth. ) 

Venerite. Valves equal, unequilateral, of- 
ten ovate orbiculate, lips with a fore margin. 
(Hinge with three teeth ftanding near each oth- 
er and diverging.) I found one in Blenheim 
in graywacke. 

Spondylite. Valves unequal, unequi* 
lateral, often fuborbiculate, rigid, fometimes a 
little auricled. (Hinge with two teeth, recurv- 
ffd^ with an intermediate cavity.) 
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Ch AMITE. Valves cften fubequal, moftly 
unequilateral^ roundifli, thick. (Hinge callous 
gibbous, inferted obliquely into an oppofite ca- 
vity.) I found one fpecimen in the Heldeberg 
in the filicious fandftone. 

Argite. Valves equal, unequilateral, ob- 
long or roundifli j hinge generally ftrait, rarely 
curved. (Hinge with nume^s teeth.) 

OsTRACiTE. Valves unequal, unequilate- 
ral, not auricled, rough, moftly lamellated, not 
radiated, oblong, generally narrowing a little 
towards the hinge. (Hinge topthlefs.) I 
found one very fair fpecimen in the filicious 
fandftone in the Heldeberg ; and I faw hun- 
dreds of a very large fize at Glen's Falls in Sa* 
ratoga county. 

Pectinite.* Valves auricled, radiated, 
equilateral; hinge ftrait. The ftrait hinge is 

* Martin makea this a fub-fpecies of Oflracite, following Lin- 
Bcus. But the French naturalifts make it a diftindb genus among 
living fpecimens ; of courfe a diftindl fpecies among relics. 

There are feveral varieties of Pedlinites and Anomitcs in our 
iiftridl, which, for the preilint, may be difiiDguiflicd by a d^ 
fcriptivc adjediTe; as Cordate, O^ale, &c. 
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the befl: chara£ter in petrifaftions. Very abun- 
dant in the Heldeberg, Hudfon, Catskill, 
Glen's Falls, &c. 

Anomite. Valves unequal, equilateral ; the 
point of one valve extending beyond the other 
at the hinge, either ftrait or incurved. The 
moft common of all relics in the Northern 
ftates. In the H||deberg it is often found .very 
large. Sometimes the infide prefents appear- 
ances, which are miftaken for tortoife fhells, 
deer's hoofs, &c. by the common people. 

Sub-species. Gryphite. One valve flat- 
tifli, the other much curved at the hinge. Vf ith 
fhallow rays or none* Very abundant in the 
Heldeberg* 

Sub-species. Terbbratulite. Valves 
both convex, radiated with grooves, often lajrge 
and deep, upper one becoming much narrower 
near the hinge and curved. Very common in 
the Heldeberg, Hudfon, Catskill, Glen's Falls, 
on the (hores of Lake Ontario, &c. 

Mytilite. Valves equals unequitaterat, ob* 
jfiqueJyorlongkndiuaily ovate, rough. I found 
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one in gray wacke in Blenheim, and Mr. Cyrus 
M. Stebbins found one near Hudfon. Both are 
m the Troy Lyceum. 

SuS'Sj>£Ci£s\ Margaritiferite. Valves 
auricled, fomewhat compreffed ; hinge ftrait^ 
extended. 

PiNNiTE. Valves subequal, unequilateral^ 
ercft, triangular, gaping, often rough-fcaly.* 

UNIVALVE FAMILY. 

The Prototypes of the Species of this fami- 
ly confift of fhells of a fingle piece, as the fnail- 
ihell. 

Nautilite. Shell chambered with perfo- 
lated partitions, chambers numerous. 

Sub-species. Ammonite. Spiral, with the 
apex in the center, fometimes a little elevated, 
fometimes depreffed. Found rarely at the Hel- 
deberg. Lake Ontario, &c. 

* At lead three^fotirthf of all the organic relics conftitutiog 
the Heldebcrg, Glen*s Falls in Saratoga county,, and Bccraft's 
mountain at Hudfon, are Pe<5Unitcs and Anomitcs with the fub« 
Species. 
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Si/B'SP£ci£s. Rectiusculite, Strair a 
fittle diftance, and fpiral near and at the apex. 
Auguftus Sacket^ Efq. (hewed me feverallarge 
^cimens found at Sacket's Harbor. 

Sub-species. Orthocerite. Strait from 
ihe bafe to the apex, and chambered all the way. 
This his the appearance of the vertebrae of ani- 
mals. Very abundant and large near Lake 
Ontario. Common in the Heldeberg and 
fometimes found at Hudfon. One was found 
in argillaceous ilate at the north end of Troy. 

Sub-species* Belemnite. Strait, elon- 
gated ; having a conic chambered cavity at the 
bafe, but folid at* and towards the apex. 

Sub-Species^ Trilobite.* Bafe three- 
lobed ; from the bafe to near the apex the body 
appears as if longitudinally divided into three 
rows of chambers. Called petrified miller by 
the common people when fmall ; when large 
they confider it the petrified ribs of animals* 
Very abundant in Becraft^s mountain near Hud^ 

* This fub-fpecies is not dercribed by Martin; neither. have I 
fcen a defcription of it. I drew this dcfcription from my fpeci- 
mcnt; which were labelled by Lc Socur. 
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fon, both in graywacke and compafl: Hmeftone. 
It is frequently found at the Heldeberg alfo. 

CoNiTE. Shell convolute, turbinate ; aper- 
ture effiil'e, linear, toothlefs, entire at the bafe, 
columella fmooth. 

Cypraeite, Shell involute, ovate, fmooth j 
aperture efiufe at both ends, linear, toothed both 
fides. 

BuLLiTE. Shell convolute, fmooth ; aper- 
ture contrafted, oblong, running lengthwife^ 
entire at the bafe ; columella oblique, fmooth. 

VoLUTiTE. Shell fpiril ; aperture wirhout 
any beak, fomewhat efFufe : no lip on the inner 
fide of the aperture. We have received at the 
Troy Lyceum very minute fpecimens, in lenti- 
cular argillaceous iron ore, from the fouth fide 
of Lake Ontario, prefented by A, Cole, Efq. 

BucciNiTE. Shell fpiral, gibbous ; aper- 
ture ovate, terminating in a channel twifted to 
the right : inner lip fpread, fmooth. 

Strombite. Shell fpiral, enlarged towards 
one fide : aperture often with a fpread brim^ 
terminating in a canal turnixvg^ to xJcv^ \^^t.» 
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MuRiciTB. Shell fpiral, prickly with nieni«> 
•branaceous futures : aperture terminating in an 
entire canal, ftrait or fomewhat afcending. 

Trochite. Shell fpiral, fomewhat conic : 
aperture fomewhat four-cornered, tranfverfe 
above, contraded : columella oblique. A fpe*- 
cimen was fent to the Troy JLyctum by the Rev. 
N. M. Wells, found at Sacket*s Harbor. 

TuRBiNiTE. Shell fpiral : aperture con* 
trailed, orbicular, entire. This fpecies is often 
miftaken for the ammonite ; but it may be dis- 
tinguilhed by its elevated apex and want of 
tranfverfe partitions between chambers. Fre- 
quently found in the Heldeberg, near Hudfon^ 
at Glen's Falls, &c. 

Helicite. Shell fpiral ; aperture contra^* 
ed, lunate or roundifli within, or the fegment 
of a circle cut oflF. It is depreffed, globofc, 
ovate, or fomewhat conic. 

Nerite, Shell fpiral, gibbofe, flattift be- 
neath : aperture fuborbicular ; lip ot the colu- 
mella tranfverfe, truncate, flattifh. 

Haliotite. Shell earform^ fpreading: 
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fpire concealed, lateral: disk- longitudinally 
perforated with pores. 

Patellite. Shell fubconic, without any 
fpire. 

Dentalite. Shell tubular, free^ perforat- 
ed or pervious at both ends, without a fpire, 
ftrait. _ ' " 

Serpulite. Shell tubular, adnate, often 
contorted, entire at one extremity. 

Genus ^VIIL ErismatoUte. 

The Prototype is the prop, fupport or habi- 
tation of a worm or kind of polypus^ which 
was produced by itfelfc Found in all ftrata 
from the Graywacke to the mod recent rock. 

This genus embraces thofe relics^, which, in 
the living ftate, are called Corals and Corallines^ 

CORAL FAMILY. 

The Species of this family have the fupport 
or habitation outfide of the animal, and it is ger 
fterally pretty thick and {trong* 

H 
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TuBiPORiTB. Habitations tubular, ftoney, 
often aggregated : tubes moftly conne&ed by 
partitions, or tubular branches. 

Madreporite. Support or habitation fto- 
ney : cells or naked habitations Aellate with ra- 
diating laminae. 

SuS'SPEciMS. Retiporite. Surface pre- 
fenting a checked i^et-like appearance. Found 
at the Heldeberg. I have no defcription of this j 
but my fpecimen was labelled by Le Sueur. 

Sub-species. Fungo-madreporite.* (f M^- 
drepora simplex. J Support fingle: laminae in 
a fingle fet of rays. iProfefTor Silliman has a 
very perfect fpecimen ; it appears like a com- 
•mon agaric, with a concave pileus or cap* 

Sub-species. Cornu-madreporite. Supr 
port with its lamellar longitudinal rays horn- 
form. Very abundant in the Heldeberg, at 
JHudfon, Lake Ontario, &c. 



* Martjn fays, this has been dcfcrihed by fome authors -u a 
petri6ed agaric: but that fuch a petrifaction has never been 
found. 



ORGANIC RELICS. &7 

Sl/B-SPECI£S. ARIK)-fttADREPORITE. Stalk 

fhrub-like. 

. Sl/B'SPECI£S. CuMULO-MADREPORIT£. 

Stalks united together, often forming an entire 
mafs ; fometimes they are more or lefs diftinft.* 

MiLLEPORiTE. Habitation ftoney : cells it}. 
the form of pores. Often branched. 

Celleporite. Habitation fomewhat fto- 
ney.: cells cup-form. Very abundant in the 
Heldeberg aiad near Lakes Ontario, Erie, &c. 

Alveolite. Habitations ftoney, covering 
other bodies, or in a fimple mafs, formed of 
concentric layers which are compofed each of 
an union of numerous alveoles. The alveoles 
are very ftiort, contiguous, reticulate and gene* 
rally parallel. 

Favosite. Habitation ftoney, fimple, of a 
variable form ; compofed of parallel, prifmatic, 
fafcicled tubes, which are five or fix-fided.f 
Galled petrified wafp-nefts. Very abundant i?i 

* Thefc may be confidcred rather as defer! ptive, than techni^ 
eal, names. 

t \ took thefc two laR defcriptlon^ fcgm &arf « ciL^O\t.XkX 'kcCmC^ 
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the Heldeberg. Fafcicular Favofite, is called a 
petrified knot at Lake Ontario* 

CXyRALLlNE FAMILY. 

The Species of this family have the fup!^ 
port outfide of the animal, and it is generally 

very flender and often branching. 

^ Sertularite. Support often jointed 
(horn-like) fhrubby, tubular: receptacles dis- 
pofed often laterally, cup-form or teeth-form, 

• 

TuBUL ARiTE. Support often jointed (honu 

like) tubular : tubes continued or branched, of- 
ten jointed : mouths terminal. ^ 

Flustritb* Support often continued, foli- 
aceous, compofed of an united feries of ringent 
cells. 

CoRALLCNiTE. Support jointed, often di- 
chotomous (filamentofe :) porous on the out- 
fide (calcareous.) Very abundant at Glen*8 
Falls in Saratoga county. Perhaps a variety iii 

on Foffil Zoology in the American Journal of Science* pages 383 
and 384. 
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red fandftone on Cattskill mountains, in Blen- 
heim near the head of the Delaware, &c. 

CRUSTY FAMILY, 

The Prototype of this family confifts of a 
woody or ftoney ftalk, covered with a bark-like 

cruft. 

IsiDiTE. Support (ftoney) flirubby, jointed 
between the knots; joints longitudinally ftriat- 
ed. I found one imperfeft fpecimen in the 
Heldeberg. Capt. Dowd prefented a fmall, 
but very .well charaderized, fpecimen to the Ly- 
ceum, from near Genefee river. 

GoRGONiTE. Support (woody, teftaceou^ 
or horn-like) fhrubby, continued. 

FJiMlLY DOUBTFUL, 

Alcyonite.* Support is a proper ftipe, 

with a pileus or cap compofed of radiating tubes. 
In form it refembles a ftiped agaric. One fpe- 
cimen found in Bethlehem cavern by Mr. A. P. 
Heartt was prefented to the Troy Lyceum, 

* This fpecics was labellvd by Le Sueur. Ab I cannot procure 
tlie French defcription, I am compelled to dcfcribe it from the 
external appearance of the fpecimen. This may ferve until Tquvc- 
thin^ better 2ppear$, 

H 2 
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Genus IX. Phytolite. 

Prototype fome part of a plant j either root, 
trunk or leaf. 

MusciTE. Some part of a mofs. Stem 
diftinft, filiform: leaves fimple, generally 
crowded together, imbricate, feffile. 

FiLiciTE. Some part of a Fern. Leaves 
moftly pinnate or pinnatified. Very fine fpeci- 
mens found at the Rhode-Ifland coal mines. 

Graminite. Culm moftly jointed : leaves 
Ample, lance-linear. The culms of an unknown 
fpecies of grafs I found in the Heldeberg, in ' 
filicious fandftone.' 

Palmite. Body of the ftem or root fimple 
with the apex leafy. 

Lignite. The body or limb of a tree. We 
liave excellent fpecimens from the Mobile in 
the Troy Lyceum. Alfo tolerable fpecim^s 
embraced in calcareous tufa from near the weft 
boundary line of Madifon county, N. York. 

Rhizolite. Any part, of a root. Wc 
have a fpecimen in the Lyceum, embraced in 
calcareous tufa from the fame locality as the 
h/t above. 



INDEX 



TO THE 



Geolog^y of the Northern States. 



I. PRIMITIVE CLASS, 



STRATUM 1. 
GRANITE. 

Spencer Range.*" 

THE granite of the Northern States may be 
ilivided into five ranges. This will not embrace 
the granite of the State of Maine, nor the 
jQiort patches near the eaftem fliores of Mafla- 
chufetts above and below Bofton Harbor.f A 

* I {hall diftioguifli the ranges by the names of the towns 
through which they pafsinthe line of our fedlion ; which islaid^ 
^ as to average a few minutes north of the 4% ^ of N. Latitude. 
A very broad belt, from ten to forty miles is taktn into view for 
izing the order of ftrata. 

f Meflrs. Danas fay, that no formation oi ^t%xax.c \» to^uVv^ 
the Tjcinity ofBoRon, 
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faithful view of thefe ranges, however, will be 
abundantly fuiEcient for prefenting the fcience 
of Geology, in that elementary form, which is 
intended in this Index. 

The broadeft and the moft uniform in its 
breadth of all the five ranges given in our fec- 
tion, is that which paffes through the town of 
Spencer, Mafs. The White Hills of New- 
Hamplhire, which M. Rafinefque calls the Nu- 
cleus of New-England, belong to this range. 
The extent of the granite, in that vaft pile of 
mountains (which has not yet been traverfed by 
a SauiTure) is not afcertained. From the bed 
obfervers v^ learn, that it is principally Gneifs,. 

This range commences on both fides of Con- 
nefticut river at its mouth. Inclining a little 
eafterly, it leaves that river to the weft, near 
the north bounds of the town of Haddam. K 
holds a great breadth as it extends northerly 
through the towns of Bolton, Stafford, &c. Cbn. 
Brimfield, Sturbridge, Spencer, &c. Mafs. On 
its courfe through New-Hampfhire to Canada 
it varies its breadth confiderably. Sometimes 
approaching near to Connecticut river ; at oth- 
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ers leaving confiderable breadth for the tranfi- 
tioa and fecondary clafles on its eadern fhore. 

Wherever I have examined this range it is 
generally very coarfe-grained and of the grey 
variety. Though elegant fpecimens with the 
;fle(h-coloured felfpar frequently occur. In 
Haddam the felfpar is of a beautiful pearly 
white ; and often in blocks of more than a foot 
in extent. The mica is varioufly coloured, and 
frequently very beautiful.* 

At Saybrook Profeffor Silliman found well- 
^haraderifed fpecimens of lamellar fulphuretof 
molybdena in this rock. In Haddam CoL 
Gibba and Mr. Silliman have cfifcovered vaft 
quantities of beryl, fome emerald and chryfo- 
beryl. Mr. Mather found a cryftal of beryl 
here nine inches in diameter. I colIe£ted 
here about fifty elegant fpecimens of beryl, 
fome of them very largej one fine fpecimen of 
emerald and confiderable chryfoberyl, for the 

• My fon, A. B. E. fouDd at Haddam a fpccimcn of filvcr-co- 
k>iired mica with a jet-black belt travcriing the fame plates. Al- 
io a mafs of hexahedral cryftals of mica two inches in diameter* 
with four of the fides perfedfc and unbroken. Tht:y arc now in. 
the Troy Lyceum. 
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« 

Troy Lyceum, notwithftanding many cabinets 
had previoufly been fupplied from the fame lo 
cality. 

In Brimfield I found the moft beautiful adu- 
laria fubftituted for felfpar in both granite and 
gneifs. Small four-fided cryftals of zircon^ 
terminated by four-fided pyramids, of the co- 
lour of fmoky quartz were found in connexionr 
with the adularia in a wall near the refidence oiF 
the late General William Eaton, by his daUgh-» 
ter.* Lamellar fcales of plumbago are often 
diflfeminated in granite and gneifs' in Brimfiel4 
and Sturbridge ; and Dr. A. Lincoln foundl 
fulphuret of molybdena in granite in the weft<» 
em part of Brimfield. In the White Hills of 
New-Hampfhire at Rofebrook's Gap^ GoL 
Gibbs found green fluate of lime. 

Throughout the whole extent of this range^ 
as far as I have examined, it pafies laterally un- 
der the gneifs both to the eaft and weft. 

* Jamefon found zlrcoii io gpeifs. See Bruce's Journal, page 
a6i. And I have one fpecimen of gaeif* found in Brimfield coa* 
taining zircon. 
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Shrewsbury Range. 

* Proceeding eafterly, the granite appears again 
in Shrewsbury, eaft of Worcefter. This range is 
remarkably fine-grained, and of a light grey co- 
lour. It yields to the chiiTel fo readily, that it 
it is much ufed for building-ftone. It extends 
into New-Hamp(hire acrofs the Merrimack 
river ; down which and the canal vaft quanti- 
ties are tranfported to the State-Prifon, where i^ 
18 manufaftured by the convifts for the Bofton 
market. It has now become fo common for 
buildings, flagging fide- walks, ftreet-pofts, pil- 
lars, &c. in the town of Bofton, that an eaftem 
traveller, on vifiting it, might fancy himfelf 
tranfported to Grand Cairo in Egypt. 

This range , finks under the gneifs towards 
the eaftem part of Shrewsbury and does not 
rife again weft of the Atlantic, in the courfe of 
our fedion. 

Northampton Range. 

Returning on our feftion to the weft, the 
granite finks under the gneifs near t\v^ ^"dS^rcv 
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part of Brookfield. It . appears frequently m 
deep vallies at various intervals much farther 
to the weft. There is one direction, where the 
granite of jthe Spencer range, can be traced 
along under the other ftrata and under Con- 
nefticut river, entirely into the Northampton 
range. Though it cannot be feen all the way, 
we fall in with it at fuch intervals and in fuch 
rdations, that the moft fceptical will not doiitit. 
The beft courfe for this examination ' lies from 
Brookfield north wefterly to Leverett, thence to 
Whately and Williamsburg. T*he gneifs and 
the higher ftrata cover tbe granite, excepting 
in the deep valleys and at otlier low levels. It 
difappears entirely for a little diftance, when it 
paffes under the fecondary ftrata and ' under 
Connecticut river. 

The Northampton range commences in the 
ftate of Connedticut and may be a branch of 
the Hinfdale range ; or rather this and the 
Hinfdale range probably fpring from the fame 
root weft of New-Haven. I have no doubt but 
the granite at Canton in Connefticut belongs 
to this range. I have traced it from near Con- 
ne6ticut line in South wick along the weft bounds 



i 
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of Weftfield, near the eafl: bounds of Montgo- 
mery and the weft of Southampton, near the 
weft bounds of Northampton, and into Hat- 
field and Whately. Here it difappears by dip- 
ping ^ndcr rile higher ftrata ; and it is fuppos- 
ed to rife again near the fouth line of Vermont. 

Although I do not intend to account for any 
dF the errors of the firft edition of this Index, 
but to prefent fads as I now underftand them ; 
yet as a range of granite paffing through Ches- 
terfield has been adopted by many learned 
American geologifts, it will be expefted that I 
Should give my reafons for this innovation. 

After examining the granite in Chefter£eid 
and Gofhen very attentively, I find tjrftit it is al- 
ways in the form of veins Vraverfing gneifs. 
The large mafs in Chclterfield village, which 
feems to have givea charafter to the whole fup- 
pofed range, is certainly a mere vein, cnclofed 
by diftihdly charafterized gneifs walls. This 
fubjeft requires no train of reafoning ; I affert 
the fad and invite geologifts to countenance or 
contradift me, after infpeSing the rock. Even 
the vaft bed of granite two miles northwefterly 
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from Chefterfield village, mentioned by Col. 
Gibbs* as traverfed by ** a fcilfe vein of filid- 
ous felfpar and quartz/' is itfelf a vein travers- 
ing gneifs. Col. Gibbs fays, the bed of granite 
in Gofhen, fix miles north of Chefterfield, 
which contains the blue tourmaline, rofe mica, 
&c. has not been difcovered. If the range of 
loofe rocks in which they are found be purfued 
northerly a confiderable diftance, I think if 
becomes pretty evident, that thofe fragments 
proceeded from a vein in gneifs. Though I 
confefs we are compelled to reafoiji .from analo- 
gy in a great meafure. 

I have obferved, that veins of granite, when 
ibund in gneifs, abound in tourmaline, and the 
fairelt fpccjmens of mica, and often contain be* 
ryl. Such is certainly the faft in Haddam and 
Litchfield, Con. and in Chefterfield and Go- 
Ihen, Mafs. While the oldeft granite, as that 
in the Spencer range, prefents but few fpecimens 
of tourmaline, and the mica is generally of but 
one variety. 

I had much difficulty in adjufting prlmi- 

* Sec American Journal of Science, page 348. 
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tive rocks in New-England in fyftematic or- 
der, while I confidered thofe vaft veins as indi- 
eating the place of granitic ftrata. But fince 
I have attempted to feparate veins from ftrata, 
all the difficulties are obviated. 

I will point out to the reader another locality, 
which I think will very clearly illuftrate this 
pofition. In Goflien, one mile eaft of the blue 
tourmaline locality, mentioned by Col. Gibbs, 
in an open field, a little to the fouth of a Bea- 
ver-pond, is a gneifs rock, laid bare to a con- 
fiderable extent. Here is a vein of very coarfe 
grey granite, fair to the view, from fix to twelve 
fiset wide with almoft an even furface,^and feve- 
xsH xod& ia length ; vertigs^l and embraced be* 

tween walls of very diftinctly characterized 
gneifs. Veins of this kind, though not of equal 
extent, appear near Leicefter Academy ; alfo 
traverfing hornblende rocks in Belchertown.* 

* Extradi from a letter to Dr. A. Robbins, the Correfponding 
Secretary of the Troy Lyceum, which I wrote, while adliog as 
Collcdling Agent — dated Danbury, Con. Nov. 19, 1818: " Much 
18 yet to be done, before even the outlines of- the Geology of this 
country is fettled. Among other fubjetSts the granite itfelf feems 
to be too incorrigible to fuhmit to the Werncrian arrangement. 
After I am better prepared I intend to remark cxtcndvtl^ w^otv 
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This range feems to lie very near the furf^ce* 
For it frequently appears in large patches where 
the upper ftrata feem to have pafled away» 
Dr. David Hunt, who has every mineral in this 
part of the ftate at his call, conduced me to a 
quarry of the fine-grained granite, but a fmall 
diftance wefterly from Northampton village* 

The lead mines of Southampton smd Hatfield 
are in this range. Mr. Hitchcock found lead 
ore, with mod of the accompanying minerals 
which are found in the Southampton mines, at 
Whately and Leverett. This afifords one of the 
bed evidences, that this range of granite pafleg 
under Connefticut river, fupporting the upper 
fecondarv and alluvial formations* 



Where this range paffes along the weft bounds 
of Weftfield, four miles weft of the Academy, 
in the woods north of the Ruflel road, I dis- 
covered a very extenfive bed of ferpentine, em- 

this ftratum. At prefcnt I am compelled to Hate, that wherever 
1 have examined, it appears rather in veins traverfing gneifs and 
hornblende rock, than as a diflintSl Qratum. I do not feel in- 
clined to any fiich new do<5lrine. I merely intend to confcfs, 
that after much minute invcfligation for three years paft, I am 
flill iCmbarrafTcd with this part of the frflem of arrangement.'* 
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braced in granite. It is exadly upgp*M*Clure's 
Springfield geological fection, The' Rirface of 
the Terpentine exhibits the deftruflive.^flfefts of 
difintegration. But on examining it lo the fis- 
sures, it appears to be fufEciently coinpaS for 
quarrying. I have no doubt it will, at ferftie 
fixture day, become a profitable quarry. "FCif ": 
wards the fouth end of the bed, beautiful talc i?--; 
tery abundant. '. 

In the lead mines of Southampton, Dr. Hunt, 
Col. Gibbs, ProfefTor Silliman and Dr. Meade 
have found many interefting minerals. Sul- 
phate of barytes, fulphuret of zinc, fulphate of 
zinc, fulphuret of copper, fulphuret of lead, ful- 
phate of lead, muriate of lead, molybdate of 
lead, fluate of lime, beautiful radiated quartz, 
&c. Moft of thefe minerals have been difcdver- 
ed at Hatfield alfo. Mr. Silliman obferves, 
that this vein extends from Montgomery to 
Hatfield, a diftance of twenty miles. Bruce's 
Journal, page 64. Mr. Hitchcock has now 
traced it to Whately and acrofs Connefticut 
river to Leverett. I have traced the fame gra- 
nitic range and found it embraced fimilar im- 
bedded minerals, nearly to the fouth bounds of 

1 2 
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the ftate oC'Kfaffachufetts. Although I difcover- 
ed no leajd" lb far fouth ; I think, from a con- 
fideration • of the minerals with which the lead 
is aflpqated, that it is probable the vein extends 
nparly'acrofs the ftate of Maffachufetts, and per- 
hapX-farther. 

\'l Hinsdale Range. 

Proceeding to the weft, the Northampton 
range of granite paffes under the gneifs, and 
appears again near the foot of the mountain of 
Peru on the weft fide, in the town of Hinfdale* 
Here as well as at Northampton we have a 
fpecimen which is fatal to that part of Werner's 
theory, which requires that the granite (hoqld 
be the higheft in fimilar fituations. The gra-» 
nite fupports the gneifs on its eaftern fide, feve- 
veral hundred feet higher than itfelf. A fimilar 
relation between thefe two ft rata is prefented ia 
Saratoga county, which will be defcribed here- 
after. 



'» 



The Hinfdale range of granite commences on 
the weft fide of Houfatonic river, a little north 
of Bridgeport, in Connecticut, and extends in a 
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northerly diredion, probably uninterrupted, un- 
til it pafles the bounds of Canada. I have 
traced it through moft of Litchfield county, and 
find it pafles out of the ftate through Norfolk, 
I have purfued the fame range acrofs Maffachu- 
fetts ; and Dr. Edwin James has traced it thence 
moft of the way to Canada. It is very ftrange, 
that feveral publications have located the fouth- 
em extremity of this primitive range in Weft 
Rock, at New-Haven ; which is greenftone 
refting on red sandftone. Such random gues- 
ses, given as fads, are very injurious to the 
fcience. 

Moft of this and the Northampton ranges 
are remarkable for being at a lower level than 
thegneifs and hornblende rocks. Sometimes 
they are even lower than the mica-flate and taU 
cofe rock. It prefents all the varieties of co- 
lour and texture. In Litchfield county. Con. 
we find the felfpar pearly white and bright flefh 
red. Alfo the moft beautiful fpecimens of gra- 
phic granite ; particularly in the town of Beth- 
lehem. Where it crofTes our fedtion at Hins- 
dale the felfpar is generally dirty white. In 
Adams, twenty miles north of Hinfdale^ the 
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quartz is purplifh blue ; and fometimes the fel- 
fpar is a bright blue. Fragments of the latter 
variety have been found, of feveral hundred 
pounds weight, in the alluvion near Troy j more 
than thirty miles out of place. 

Near the fouthern extremity of this range, in 
the town of Huntington, Con. Mr. Sillimaa 
found in it, tungften, tellurium, native bis- 
muth, &c. In Litchfield county, Mr. John P« 
Brace conducted me to localities, where it con- 
tained beryl, fmoky quartz, tremolite, chalce- 
dony, petro-silex, fhorl, &c. ; but the principal 
rock in this county is gneifs, and it generally 
contains fimilar minerals to thofe found in gra- 
iiite. In Woodbury it contains magnetic Jron^ 
pyrites, and in Roxbury carbonate of iron; 
though probably the latter mineral is in a vein 
of granite in gneiis. 

I have feen feveral very interefting minerals 
from this range in the ftate of Vermont. Bu^ 
Uttle authentic account of particular localitiea 
has been received. Dr. Edwin James prefented, 
to the Troy Lyceum an aggregated mafs, from 
this range in the town of Charlotte,, of pearly 



white fet^ar, whitifti quartz, green augitc, 
green and red coccolite and laminated plumba- 
go. This had been long ago difcovered by 
Prbfeffor Hall as the locality of coccolite ; and 
it feems that the celebrated Rogers' Rock is 
chiefly a mafs of a fimilar aggregate. But I 
had never before feen fuch large cryftals of 
green augite. Dn Wells received a fpecimen 
from Rogers' Rock containing one flender 
tranfparent cryftal. He alfo received, and pre- 
fsDXtd to the Troy Lyceum, a fpecimen of na* 
five bifmuth, which was picked up in a fmall 
ere^ near Ticonderoga. This probably pro^ 
ceeded^om oneof the granite rocks in that vf- 
einity. But whether from the eaftem or weft- 



The granite of. New-York Ifland has never 
been traced, to my knowledge, fo far as to as- 
certain to which rangi? it belongs. Whether it 
is an interrupted fpur from the Hinfdale range, 
diverging from it in the fouthweft part of Con- 
nedicut, or infulated and independent, I can at 
prefent obtain no means of determining. It 
feems to be accompanied by gneifs, fienite, mi* 
oa^flate, talcofe rock, granular limeftone, &c. 
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It prefents feveral varieties. Dr. John Torrey 
has Ihown me fpecimens of the red and grey ; 
and the Rev. F. C. SchaefFer found the graphic 
variety. 

Saratoga and Highland Range. 

The Hinfdale range of granite finks laterally 
under the gneifs to the weft. All that part 
which is included between Vermont and Litch^* 
field. Con. never rifes again this fide of the 
Rocky Mountain at the head of the Miflburi. 
Whether it rifes again this fide of the Pacific 



oceaiTwe are nbl aWe Tcrdetenftitie ai prefent ^ 
as we have not yet deceived any fatisfadory ac* 
count of the Rocky Mountain.* 

I fay that part, which is included between 
Vermont and Litchfield ; becaufe Dr. Steel has 
treated the Saratoga, and Highland, granite as 
the fame range*! And as I can fee no incon- 

* We fhall no longer reiriain ignorant of the conRituent flrata 
forming that mountain, after Dr. Edwin James, and Mr. Henry 
R. Schoolcraft, who are attached to the weftcrn fcieniific expe- 
dition, (hall have fet foot upon it. 

f See Steel's Analyfis of Mineral Waters, ad Ed. page to. 
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venience in fuch a view of the fubject, I fhall 
follow him. 



This is the mofl: extenfive range in North 
America. It commences, according to M'Clure, 
in Georgia. It continues, with little interrup- 
tion, through all the ftates in its courfe north- 
eafterly, as far as Dutchefs county in the ftate 
of New-York. There it finks gradually be- 
neath the upper flrata and rifes again one mile 
north of Saratoga Springs. Thence it continues 
on with but few interruptions into the unex- 
plored regions of Upper Canada.* 

The appearance of the granite in Saratoga 
county is very remarkable. Without a view 
to any particular theory, its appearance may be 
reprefented by the following fuppofition. That 
all the ftrata now in view formerly lay in a ho- 
rizontal pofition j with the granite at the bottom 

* Perhaps future inveftigations may proTc the Highland range 
to l>e more properly united to the Hinfdale ; and that the north- 
ern part which extends down from Canada, terminates at Sara- 
toga. This is M^CIure's phn, as laid down on his Geological 
Map ; though he does not profefs to he minute in the minor lo- 
calities. An accurate gcologift ought to explore the country 
from the Highlands to Salisbury mines ; and from New- York 
IHand to Danbury, in Conne<5ticut. 
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and the compaft limeftone at the top, covering 
the whole country. That a force was applied 
beneath the granite, fufEdent toraife it up with 
all the upper ftrata on its bacik. But at this 
place it happened to break through them all at 
once, forming a north and fouth fifTure of thirty 
or forty miles in extent. Ail the ftrata on^tlie 
eaft fide of the fiffure fell back nearly entire, 
and ftill remain fo ; with the compad lime* 
Hone covering the whole as it did while all the 
ftrata lay undifturbed. But on the weft fide 
the ftrata ftill retain the elevations to which 
they were raifed. For about ten miles from the 
fouth extremity, the granite fhows only its 
eaftern edge, and that bat a few feet higher 
than the eaftern plain ; while it fupports the 
gneifs, hornblende rock and mica-flate of fuch 
thicknefs, as to form over it a mural mountain. 
Wherever the rock is laid bare on the eaft fide 
-of the fuppofed chafm,it is compaft limeftone; 
which in fome places meets the granite fo clofe- 
iy, that it may be compared to a board fcribed 
up to a wall by a carpenter. 

Where the river Hudfon cut^ through the 
mountains, about twenty miles north of Sara- 
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toga, near Glen^s Falls, the granite rifes much 
higher* Here, at its eaftern bafe, the compadl 
limeftone, confiding moftly of organic relics, is 
waflied bare by the riven A teacher of Geo- 
logy might here arrange his pupils, fo that they 
might infped fpecimens in place of the primi- 
tive, tranfition, fecondary and alluvial clafles, 
on a vaft fcale. And at the fame time they 
Blight all fit within the fphere of his voice, but 
for the roarings of the mighty Hudfon, rufhing 
tlown from the ancient granite to the recent 
formations below.* 

Lamellar fcales of plumbago are difleminated 
through the granite at-a place about feven miJes 
north of Saratoga Springs. In a hole dug 
about ten feet into the folid granite, the walls 
prefented a beautiful glimmering appearance, 
caufed by the diflemination of fcales of 
plumbago.! I believe molybdena has been 

• For the geology of Saratoga county, with a complete gcolo^ 
gical map, the reader is referred to the Introduction to Dr. Steel's 
Analylis of Mineral Waters, id £d. published at Albany. 

f This hole was dug by a deluded company of money-diggers. 
About half a dozen robuft young men were at work when I visi* 
ted the place, Dec i8 r8. They w< re encouraged by one of thofe 
ihipoftors, who pretends to fee hidden treafures by lookini^ into 
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found here alfo ; but I loft my fpecimens \)e^ 
fore I tefted them. The felfpar is generally 
white, and I found a few fpecimens of adularia* 
Cubic mafles of magnetic oxyd of iron are 
not uncommon. 

At the Highlands the granite embraces large 
beds of very hard ferpentine. The granular 
magnetic iron ore^ <:ontaining fmall cryftals of 
yellowifh phofphate of lime, is abundant in the 
Highlands, embraced in both granite :9ad 
gneifs. I believe every known variety of gra- 
nite is found here. 

I have been able to afcertain but few locali.- 
ties of difleminated minerals at the Highlands^ 
Neither have I learned in which particular ftrata 
the many minerals brought from there were 
found. Mr. S. W. Conrad found cryftals of 
zircon ii> this range, where it paffes through 
New-Jerfey. I have feen cryftals of beryl in 
granite paving ftone, which were brought to 
Albany from che Highlands ; but know nothing 
of the particular localities of them. 

a ma^ic mirror. When I attempted to convince tbem of their 
error, thtir magician told them that ! wi{hetl to perfoadc themt* 
deliftf thut 1 might come and take the trcafure. 
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It has been the received opinion, that there 
was no granite weft of this range in North 
America j or at any rate not on this fide of the 
Rocky Mountain. But it appears from the 
obfervations of Mr. Henry R. Schoolcraft, that 
there is a low range of granite, refembling the 
Northampton range, of a fimilar variety and 
containing fimilar minerals, on the weft fide of 
ihe Miffiflippi, pafling northerly perhaps through 
the ftate of Miflburi. The lead mines, with 
the accompanying minerals, blende, fulphate of 
barytes, fluor-fpar, radiated quartz, &c. are 
found in the courfe of this range for feven hun- 
dred miles.* 

* See Schoolcraft'^ View of the Lead Mines of Millbuii; pa^c^ 
91, xiS and 193* 



0^ 
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Range east of Shrewsbury., 

The gneifs coinm||nces in the eaftern part of 
Shrewsbury and continues to the foot of the 
hill weft of Framingham. There are feveral 
valleys, at the bottom of which we find granite. 
Some of the hills prefent fields of hornblende 
rock in their higheft parts ; and patches of mi- 
ca-flate fometimes, thgugh rarely, occur. The 
alluvion hides the rocks to confiderable extent 
near the ftage road ; but on examining the 
country north and fouth for feveral miles> I be- 
came convinced that gneifs is generally the ba- 
ils rocl^ I found feveral beds of calcareous 
fandftone, which induced me at firft to confid- 
er it a ftratum analogous to one of the ranges 
of granular limeftone weft of Hinfdale. But I 

have fince become familiar with fuch beds. I 
find them very nearly refembling fand-like 
limeftone aggregated with quartz, imbedded, for 
jniles in extent, in the gneifs of Saratoga. Bake- 
well and other European geologifts, mention 
the occurrence of fimilar aggregates in gneifs. 

Near Framingham this range paffes under 
iiftinftly charafterized hornblende fbc*. h 
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does not appear again as the principal rock, in 
the eaftern part of our fedtion.* But the three 
lower primitive ft rata feem to lie nearly in a 
horizontal pofition, the loweft of which being 
at no great depth, throughout the whole extent 
of country from Shrewsbury range of granite 
to the Atlantic. For wherever we defcend into 
the deepeft valleys, we reach the granite, with 
gneifs and hornblende rock refting upon it in 
fucceffion, in almoft every part of this portion 
of our diftria. In truth there are feveral ex- 
tenfive trafts of country in the New-England 
ftates, where thefe three ftrata^ and fometimes 
two or three of the next in fucceffion, may be 
diftmftly feen lying upon each other, as we 
afcend from valleys of moderate depths to the 
tops of adjoining hills. Here we are relieved 
from all the uncertainties of theory^ For we 
a£lually fee a fucceffion of eminencies, in which 
the ftrata now retain their original order ; while 
the uppermoft are cut oflf by the intervening 
valleys. Monfon, Ware, and Belchertown, pre- 

* Meflrs. Danas mention porphyritic granite in a range of 
towns (Cambridge, Newton and Ncedham) from northcafl to 
fouthweft, near Boflon. It is denominated porphyritic gneifs 
in this work, and occurs in Weftem, Litchfield Cot ^c See 
Geology of Bofton, page 8a 
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fent excellent illoftrations of this pofition, asr 
well as many towns between Shrewsbury range 
and Bofton. 

Ranges between Spencer and Northampton* ' 

The gneifs commences near the eaft bounds 
of Brookfield, as we return to the weftward 
along our fedion. It is difficult to fix on the 
weft limits of this range. It appears to be the 
principal rock in all places, excepting the very 
loweft, as far as the weft bounds of Weftern. 
Beyond that place^ the higheft hills are capped 
with hornblende rock ; but gneifs is the princi- 
pal rock as far as Swift river. In the deepeft 
valleys granite appears as far weft as Belcher- 
town^ with the gneifs between it and the hornr 
blende rock. Near the Forge, one mile north 
of Belchertown meeting*houfe, is a ftriking lo- 
cality.- 

That part of this range, which lies between 
Chicapee river and Coy's hill, is porphyritic 
gneifs.* It is curioufly fpotted with cubes and 

* It is very extraordinary, that fome American geol^i(b 
Jtbould denominate this rock porphyritic granite. Whercrer It 
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parallelopipeds of felfpar, of the granular 
variety. I have feen thoufends of thefe blocks 
from two to four inches long and from one to 
two inches wide. This variety of gneifs runs 
foutherly through Brimfield j but it is not fo 
kroaAas in Weftern, 

The gneifs of Brimfield, Sturbridge and Staf^ 
ford contains in fome places, large quantities of 
very foft fulphuret of iron. Tlris fubftance, 
wh^en expofed, is continually fubjeO: to chemi- 
cal decompoiition ; and fulphate of iron is 
produced. Several chalybeate fprings in Stur^ 
bridge owe their fulphate of iron ta this caufe. 
The Stafford waters are well known. They 
alfo derive their chief qualities from the fame 
fource. 

Near the boundary line between the towns 
of Sturbridge and Holland, there is a large bed 

occurs within the courfe of my obfervation, it is the mod per- 
fedtly charadtcrized gneifs. Tn Weftera, and in Litchfield coun*" 
ty. Con. it is decidedly tfac uppermoft layer of the gneifs ftra* 
turn. It is true, that the European books fpeak of porphyritic 
granite ; but they define true fine-grained granite. If they 
really meant this rock I could not ferrilely follow thera againft 
the indifputable didtates of common fenfe ; ootwithftanding my 
high refpedl for fome of their authors, border* wv -qtxvwiXAQ.^* 
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of plumbago (carburet of iron) between ex- 
tenfive layers of gneifs, which was wrought ma- 
ny years ago. A fhaft of 107 feet was funk 
here and many tons were taken out. In con- 
nexion with this is an extenfive bed of horn-- 
blende, not aggregated with any earthy fub- 
ftance ; but arleniate of cobalt is difleminated 
through it in fmall quantities. It has no con* 
nexion with any hornblende rock y but is a 
mere infulated homogeneous mafs^ 

In Brimfield the gneifs contains very beauti- 
ful pearly adularia, fometimes conne£ted with- 
fmall cryftals of zircon. Laminated plumbago- 
is very frequently difieminated throughout- 
dxtenfive rocks. 

This range is not very extenfive near Con-^ 
nefUcut river in Chatham and Haddam. In 
Haddam it is in vertical tables, where it is quar-^ 
ried to a great profit. Large quantities from 
this quarry are tranfported by water to Albany, 
Troy, and other river towns, to be ufed for 
flagging. The veins of granite. To rich in beau- 
tiful cryftals of beryl, fhorl, &c. traverfe the 
gneifs of this quarry. 
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This range varies greatly in breadth on the 
north fide of our feftion, as well as on the 
ibuth. Accompanying the Spencer range of 
granite into Canada, it ftretches over four or 
five degrees of latitude with very little interrup- 
tion. CoL Gibbs found beds of magnetic iron 
ore in it, in feverai places in New-Hampfhirc. 
But like other ft rata running through New- 
Hampihire, as well as Vermont, it has not beeoi 
.duly examined fatr to the north. 

This range evidently paffes under Connedi- 
cut river, accompanying the granite and cover* 
ed with other ftrata, and rifes with it on the 
•weftern fide. As for, however, as I have exa* 
mined this range, it feems to be chiefly broken 
up into patches of little extent. Thefe patches 
are not unfrequent, and generally reft immedi- 
ately upon the granite. 

Ranges between Northampton and Hinsdale* 

To avoid being mifled by theory, has ever been 
an important confideration with me, from the 
commencement of my geological refearches. 
" Lead me not into temptation,*' fliould be the 
prayer of every honelt geoio^ilL ¥w xJw^wv^^ 
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are fo fafcinatlngthat perhaps none ^an^effeftoaU 
ly refift them. With all mydeterminatioa.1 
cannot (hut from my fancy that theoretic vi(io% 
which prefents this gneifs rock, commencing oil 
the weft fide of the Northampton .range of gra- 
nite, accompanying and concealiQg the.granite 
in one continuous ftratum through to Hmfdale. 
Though it is itfelf covered with other ftrata 
moft of the way through Worthington and a 
part of Peru, I cannot but confider it as the 
fame ftratum, prefenting its eaftem and weftero 
edges at Williamsburg and Hinidale^ 

The eaftern range conftitutes mbft df that 
range of hills, or rather mountains, which runfi 
through Goflien, Chefterfield, part of )Viltiams-^ 
burg, Norwich, Montgomery, Ruffel, Gran<* 
ville and Hartland. I have traced it in all thefe 
towns to my entire fatisfa£tion ; and 1 prefume 
the gneifs near New-Hartford village belongs 
to this range. It feems to difappear, or at leaft 
to become rather uncertain, near the north 
bounds of Williamsburg and Goftien. Moft 
of this range has its layers confiderably curved, 
and nearly in a vertical pofition, like ail the 
other ranges of this ftratum in New-England. 
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Several interefting minerals have been dis* 
covered by Dr. David Hunt and Col. Gibbs in 
veins traverfing this rock. One new mineral^ 
filicious fpar,* is found in great abundance two 
miles northweft from Chefterfield village, alfo 
in Gofhen five or fix miles further north. 
With the filicioue fpar of Chefterfield is found 
beautiful green tourmaline and beryl. With 
that of Gofhen is found blue tourmaline, or 
indicolite, rofe and yellowifli-green mica. 

This range finks laterally under the upper 
ftrata, and appears again a little to the eaft of 
the higheft part of the mountain of Peru. Al- 
moft the whole of this mountain is gneifs. It 
extends northerly into Vermont, increafing in 
breadth. It forms moft of thofe gigantic piles, 
which fever the divifions of the fouth branch 
of the Deerfield river j and the higheft part of 
the mountain eaft of Adams, called Iloofack 
mountain. It is remarkably hard and harfti. 

* Soon after Dr. Hunt difcovcred this mineral, Col. GibLs 
pronounced it a new one, or a new Variety of fclfpar. But Pro- 
feflbr Hauffman firft analyzed it. It confifts of about 71 per cent 
filcx, ao alumine and 9 potafli — fometimcs a very little li»ne» 
magnefia and iron. Fclfpar contains from iz to 14 per cc«v 
potaih inftead of foda. See Am. Jour. Science, page i\^> 

L 
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The pofition of its layers almoft vertical, and 
often much undulated. 

It maintains its breadth foutherly, fpreading 
over a large portion of Litchfield county in 
Connedlicut, ,as well as the northweftem part of 
New-Haven county. * 

Range wejl of Hinsdale. 

Ail the ftrata between the Hinsdale range of 
granite and the argillite, are remarkable for 
their frequent alternations ; or, perhaps more 
properly, their anomalous relations. J Ifaall 
treat them, however, according to the order, 
which is fo clearly prefented to us, every where 
to the eaft of this range. But I (hall not omit 
to notice all the local deviations from that or* 
der, which have fallen under my notice. For- 
tunately I have had a better opportunity to ex- 
amine this part of our diftrifit than any other 
part ; excepting the tranfition clafs in the ftate 
of New- York. In addition to this advantage, 
I have had the afliftance of that very able and 
accurate naturalift, Profeffor Dewey of Wil- 
liams College, for two or three years. He re- 
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fides at the very central point of the moft com- 
plicated difficulties ; and never fuffers any in- 
terefting fa6t to efcape his notice. 

This range of gneifs is feparated into two lay - 
ers, from near the fouth boundary line of Mas- 
fachufetts far into the flate of Vermont, by a 
a broad layer of granular limeftone conne£led 
with granular quartz. The layer next to the 
granite is thin ; and at fome places feems to be 
interrupted. It is generally low and refts late- 
rally againft the granite. It paffes fuddenly 
under the very thin, though diftinftly charader- 
ized, ftratum of hornblende rock j ever which 
lies the granular limeftone. 

The other layer, beyond the firft range of 
granular limeftone, forms the principal part of 
a range of high mountains. This layer of gneifs, 
together with the mica-flate, talcofe rock and 
granular quartz, conftltute Saddle Mountain, 
twenty-four hundred feet* higher than the gra- 
nular limeftone, and feveral hundred feet higher 
than any mountain in Maffachufetts or Con- 

• Sec Profcflbr Dewey's Gcolooy of WillJamftown, Am. Joijr. 
Science, page 337. 
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ueSieuU This mountain range-crofles the ftatc 
of Maffachufetts and runs into Vermont. But 
it is cut down tranfverfely entirely to a level 
with the limeftone at Wiliiamstown and Pitts- 
tield ; and ahnoft as low near Stockbridgc 

Near the fouth bounds of Maffachufetts, th« 
i^^ftern and weftern ranges of granular limeftone^ 
which run along both bafes of this range of 
mountains, unite, and entirely infulate it j or 

render it a peninfula. 

Oppofite to the fouth end of this range of 
liiountains, the layer next to the granite begins 
tx) extend in breadth, and foon becomes of CQh«- 
liderable extent. Paffmg foutherly through the 
J late of Connefticut, it forms feveral lofty hills, 
which may be denominated mountainsi 

Mr. Brace has found phimbago in it and fe- 
veral other minerals common to this rock, in 
Litchfield county. In the peninfular part, three 
miles northwefterly from the village of Great- 
Barrington, 1 found a bed of oxyd of manga-> 
nefe combined with much oxyd of iron. Pos- 
fibly this bed mav be worth noticing 5 but I 
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had no leifure to purfue the enquiry. It is on 
M'Clure's Springfield feOiion. 

Ranges of Saratoga and the Highlands. 

The gneifs accompanying the Saratoga range 
of granite lies wholly on its weftern fide. For 
an explanation of this arrangement of the gneifs, 
the reader is referred to the article on the gra- 
nite of this range. 

This is that variety, which is denominated, 
the moft recent formation.* Its pofition is 
nearly horizontal, and its layers rarely undulat- 
ed. In an analyfis of this range, we need not 
refort to any train of reafoning or analogy, to 
arrive at fefts. For the river Hudfon having 
cut a tranfverfe feclion through it, feven oi 
eight hundred feet in depth, we can examine 
all its layers, and its place of meeting with the 
granite, as we would infped a map. 

Near the commencement of the gneifs upon 
the granite, it dips a little to the weft. But it 

* See the introduaion t0 Dr. SteeFs Analyfis of Mineral W.i- 
ters. 

r. 2 
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is almoll perteftly horizontal in the mountaia 
Kayaderofleras which it conftitutes about eight 
miles weft of the granitic ridge. The extent of 
this range of horizontal gneifs I have nor been 
able to afcertain. David Buel, Jun. £fq. 2d 
Vice-Prefidetit of the Troy Lyceum, examined 
it about twenty-five miles weft of its eaftem 
edge ;* and Major James Dalaby, the ift Vice- 

*^ Extradl from a paper vhich was read by Judge Buel before 
flic Lyceum : 

" White on an excurnoQ througU part of the counties of Sche- 
necStady and Montgomery, fome obfcrvations were made on the 
Geology of thefe counties, in conformity with that duty which 
the deOgn of our aiTociation impofes on every member of the 
Lyceum. 

" The tranfition clafs of rocks continues along the valley of the 
Mohawk nearly as far as the weftcrn boundary line of the couii» 
ty of Schenc<aad7. 

" The argillaceous flate difappcars, by falling beneath the high- 
cr ftrata, about eight miles from the city of Schcnc<5kady— corres- 
ponding very nearly with the geological map publiilied by Dc 
Steel of Saratoga. The rock under which the flate pafTeis has the 
external appearance of the rubbleftone variety of graywacke; 
but by tefting the rock with acids, it appears to confid in part of 
carbonate of lime. It is here called ballard limcdone. la- the 
courfe of two miles the rock flratum aiTumes the di(lin<S^ivc cha- 
ra<3:erinics of the blue compadl limeftone. The traveller has 
sow before him demonflrative proof, that he has entered upon 
that fecondary region, which continues many hundred miles tD 
the wtik. This ftritum, however, is of very limited extent to tiirjr 
nnrth of rlie valley x)£ the MoVvawVs. 
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Prefident, found that it extended to the Little 
Falls on the Mohawk, more than thirty miles 
fisirther weft.* Dr. Steel has afcertained that 

"The ancient building of Sir Wiliiam Johnfon, which is called 
Fort Jphnron,3^ miles vredfrotn Troy, is built of this ftratum of 
compa<5t limedone. And although it has been built about a cen- 
tury, the ftones exhibit no marks of di (integration. 

** In going from Fort Johnfon to the village of Johnftown, a 
diftance of eight miles', we pafi obliquely over a belt of tranfition 
rocks, running nearly parallel to the Mohawk. About fevea 
miles north of Johnftown village the country is decidedly primi^ 
tive. Here we fall in with that variety of gnei/j rochy which fomc 
geologies conhder as of the mod recent formation. They are 
made up of many diftindt layers of which quartzofe particles are 
in ezcefs and their pofition is nearly horizontal. Theie layers 
of gneifs are probably a continuation of flmilar rocks which form 
the bafis of the north wellern part of Saratoga county; 

** The village of Johnftown reds upon tranhtion ft'rata ; pro- 
bably graywacke upon argillaceous flate; but the rocks are mod- 
ly covered with alluvion. At Johndon Hall, however, (which is 
three fourths of a mile from the village) the date appears at the 
bed of a creek. This ilate evidently reds againd the primitive 
rocks to the north.'* 

♦ Thofe who have read Governor Dewitt Clinton's Discourfe 
before the New-York Literary and Philofophical fociety, in 
which he denominates the rock at the Little Falls granite, may 
confider Major Dalaby*s opinion as at variance with the Gover- 
nor's. But it diould be noticed, that fome gcologids blend the 
granite and gneifs drata ; on the principle, that there is no good 
reafon for feparatiog them— their condituents being the fame, 
dnd they frequently alternating with each other* &>axV ^vdak^x 
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it extends at leaft eighty nriles to the north. I 
have traverfed it in an oblique diredion from 
Johnftown in Montgomery country, to a place 
on Weft Canada creek twenty four miles above 
its mouth i where I found that it correfponded 
in all its peculiarities, with the fame rock at 
Hadley's Falls. 

From fpecimens which I have feen, colleded 
in various parts of this range, and from my own 
examinations, I think, that a defcription of 
this Angular variety of gneifs, taken at Hadley's 
Falls, will apply throughout. 

Some layers of the gneifs about Hadley's 
Falls, in Saratoga county, are remarkably well 
characterized. I found fuch alternating with 
other layers of very peculiar character, from 
below the falls, to a mile up the river ; and 
then from the banks of the river to the top of 
Kayaderofferas mountain. Moft of the pecul- 
iar intervening layers confift chiefly of fine 

adopt this nomenclature ; and as I have examined Major Dafa- 
by*8 fpecimens. anJ know them to be of the moft recent forma- 
tion of gneifs, [ adopt his name for the rocks at the Little Falls. 
His fp<cimens embrace calcareous fandftone, like the fame rock 
at Hadley*8 Falls ; and Got. Clinton notices the fame fa<5^. 
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grains t)f quartz, rather loofely aggregated to* 
get her. A few fcales of miCa are generally pre*- 
fent and rarely a few grains of felfpar. Thefe 
layers haften rapidly to a ftate of difintegration^ 
forming a loofe fandy foil. Such is the foil of 
much of the Jerfeyfield traft in Montgomery 
and Herkimer counties. Such a foil is remark- 
ably warm ;. but will devour much manure. In 
this immediate vicinity I difcovercd no deep allu- 
vion ; though vaft quantities of the fandy kind 
muft have been formed in ancient time. It 
has probably gone down the Hudfon and ia 
other diredions. 

Another of thefe Interme4iate layers would 
be miftaken for graywacke, without an atten- 
tive examination. Col. S. Young informed me, 
that before he had given much attention to ge- 
ology, he miftook a fimilar variety at the Little 
Fall's for greenftone trap. I (hould not be fur- 
prifed if every young geologift fliould fall into 
this error. For it is coloured much like it and 
prefents regular parallelopipeds. The moft 
ftriking fpecimens of this laft anomalous aggre- 
gate form the bed and low banks of the river, 
half a ijiile above Hadley's Falls. This 16me» 
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times paffes into calcareous fandilone, in which 
the limeftone particles are in fuch proportion, 
that it may be manufadured into indifferent 
lime. It often embraces very perfect rhomboi- 
dal cryftals of carbonate of.lime. 

The moft remarkable, and to me the moll 
paradoxical, of all thefe intermediate layers, is 
the puddingftone. A layer commences near 
the Falls, and extends up ftream along the 
bank of the river half a mile. The conftituent 
pebbles are all as much rounded, as the moft 
perfedi; water- worn gravel ftones. And the lay- 
er is overlayed as well as underlayed with well 
defined gneifs* I do not mean that fuch gneifs 
is immediately in contad with the puddingftone ; 
but layers of it may be found in the bank above 
and below it. The pebbles conftituting the 
puddingftone are chiefly tranflucent quartz, 
fuch as we find in granite ; cemented together 
by carbonate of lime and quartzofe fand. 

I have never difcovered many diffeminated or 
imbedded minerals in this range. It contains 
confiderable fulphuret of iron of the foft granu- 
lar variety ; whofe decompofition, along the 
banks of the Hudlon near Hadley's Falls, forms 
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confideiraible fulphate of iron, or copperas wa- 
ter. The moft important difcovery, made in 
this range, is the fulphate of barytes at the Lit- 
tle Falls on the Mohawk. Mr. Ifaac Briggs, 
while he was engineer for the great canal, pre- 
fented large fpecimens of fulphate of barytes to 
the Troy Lyceum, which he difcovered at that 
place. It is the lamellar variety ; fome of a 
pearly white and fome deeply coloured with 
red oxyd of iron. Whether it was embraced 
in the well charafterized gneifs, or in fome of 
the anomalous layers, I have not been able to 
iafcertain. 

The gneifs on each fide of the Highland range 
of granite is of the common, hard, vertical kind ; 
refembling the New-England ranges. As far 
as I have had an opportunity to examine, it 
prefented nothing peculiarly interelling. But 
my inveftigations here have been lefs minute 
and particular than at any of the localities de- 
fcribed in this Index. 

It is worthy of remark, that the rock ftrata 
of the Highlands bear a relation to each other, 
more analogous to fiipilar rocks ddbribed by 
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European geologifts, than in any other parl'of 
our diftrift. Here the granite is generally the 
higheft, while the gneffs and other primitive 
rocks incline againfl: its fides. Whereas fuch 
a locality can hardly be found in New-England. 
There thegneifs is generally the higheft.* 

The gneifs of the Highlands, as well as the 
granite, embraces magnetic iron ore, contain- 
ing minute cryftals of phofphate of lime. 
Where this range pafles through Pennfylvania,* 
Mr. Conrad found melanite in it. But I found 
the fame mineral in mica-flate in Conway^ 
Mafs. 

*. Dr. Ackerly has pubUAed a very ingenious profile view of 
tlie weft bank of the Hudfon, through the Highlands, &c. But 
be informed me that he had not been minute in fettling the li* 
mits of particular Arata. It is to be hoped he will find time foon 
to. efi*e<Sfc this very defirable obje(5i". 
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I HijiVE adopted this general name for all 
rock aggregates of which hornblende is a con- 
ftituent, excepting the fuperincumbent clafs. 
This may be deemed an unauthorifed innova- 
tion J but I am confcious of no other motive in 
introducing it, than the want of any eftabliflied 
name, which has ever been applied as I find 
myfelf compelled now to apply this one. In 
the firft edition I adopted the word fienite. 
But I find this term has fometimes been applied 
even to a variety of greenftone trap. Primitive 
trap is completely embraced in this ftratum, 
which I denominate hornblende rock ; but it 

• Sometimes called* (lenite, primitive trap, greenftone porphy- 
ry* green porphyry, &:c. See Mcffrs. Danas* Geology of Bofton 
and its vicinity. 

M 
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does not embrace all^ which I think ought to 
be included in it ; and 1 have adopted a defcrip- 
tive name, which is fufEciently comprehenfive. 
I will therefore detain the reader no longer with 
remarks upon the nam^ ; but will give my rea- 
fon for uniting in one ftratum, what has ufually 
been fubdivided.* 

My reafon for uniting in one flratum ail rock 
aggregates, containing a material portion of 
hornblende, excepting thofe of the fuperincum- 
bent clafs, is a very iimple one. It is becaufe 
nature has united every variety of this kind of 
rock, known in our'diftricl:, in the fame indi- 
vidual. When rocks are arranged geological- 
ly, no regard muft be had to refemblance or 
conftituent elements in eftablifhing their order 
of fucceflion. All thofe rocks which are label- 
led, in European coUedtions, primitive trap, 
fienite, porphyritic (ienjte, greenftone porphyry, 
green porphyry, and by various other names, 
provided they contain hornblende, and are not 
bjafalt, amygdaloid or greenftone trap, or mafs. 
es embraced in them, are found united in the 
fame individual rock in many parts of New- 

* M*Ciu.rc repeals the words, Hornblende rocks, feveral times. 



HORNBLENDE ROCK: 136 

England. The ftratum in which they are unit- 
ed generally refts immediately on grieifs j though 
fometimes it alternates with it. This I deno- 
minate hornblende rock. All the porphyry, 
which I have found in place in New-England, 
is imbedded in this rock. The principal locali- 
ties to which I would refer for proof of these as-^ 
fertions are, Framingham, Belchertown, Mon- 
fon, Worthington and Plainfield, Mafs. 

In diftrifts of fmall extent, the different vari- 
eties of this rock may well induce very accurate 
obfervers to give them different names. As 
Belchertown is on the great ftage road from 
Albany to Bofton, it may accommodate a cu- 
rious geologift the beft to,:!bave minute direc- 
tions for tefting my affertions applied to this 
place. 

All the varieties, excepting that which is 
called primitive trap, will be found in the fame 
ftratum by commencing near the meetihghoufe 
and proceeding wefterly about two miles. 
Then, without lofing fight of the fame ftratum, 
proceed towards a place in the fame town 
aick-named the Dark Corner. On the rigjtit 
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of the road a fmall rocky eminence will ap- 
pear, which is the primitive trap variety. 

The other localities afford evidence equally 
ftriking, more efpecially that of Plainfield. 
But in tracing a continuous rock, we muft fre- 
quently take many and various turns, left the 
alluvion and fields of other ftrata miflead us. 

Some European geologijfts treat this as a fub- 
ordinate rock. But its great extent and almoft 
uniform prefence in its proper place, certainly 
entitle it to a place in a fyftem defigned for our 

diftria.* 

Ranges^ eaji of Spencer. 

.-J* . 
■r,. 4 

Though the hornblende rock ftratum is ma- 
nifeft on both lides of Worcefter and in place, 
it is very much broken and limited. Eaft of 
the gneifs rock, which terminates weft of Fra- 
mingham, this ftratum is very extenfive. It is 
in fa£t, with all its varieties, the bafis rock al- 
moft to the Atlantic. ^ Meffrs. Danas have de- 

* Dr. Lyman Foot fuppofes that hornblende rocks may be ap- 
plied to great advantage in fortifications, on account of their be- 
Tng the tongheft of all rocks. 
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fcribed it very minutely as it appears in the vi- 
cifiity of Bofton, and illuftrated it with a colour- 
ed map. They have fubdivided it into com- 
mon greenftone, greenftone porphyry, green 
porphyry, and fienite. The reader may in- 
clude porphyry as a fubordinate or imbed- 
ded aggregate alfo, belonging to this ftra- 
tum. But he fhould be cautioned againft 
confounding the rock, denominated common 
greenftone by Meffrs. Danas, with greenftone 
trap of the fuperincumbent clafs. Not having 
correfponded with thefe gentlemen, I do not 
precifely underftand by what fyftem they were 
governed in denominating the extenfive rock 
embracing Wefton and the towns north and 
weft, common greenftoacr But they cannot 
in my opinion intend a rock refembling the 
greenftone hills about New-Haven; becaufe 
they are very different both In texture and geo- 
logical relations. I take the New-Haven rocks 
for a ftandard of reference : becaufe Col. Gibbs 
and Profeffor Silliman, both of whom have feen 
European greenftone hills in place, declare 
them to be perfect fpecimens. Whereas the 
rock fo denominated by Meffers. Danas^is, ac- 
cording to my fpecimens coUefted there, pre- 

M 2 
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clfely the fame as that beautiful green variety 
of hornblende rock, which refts upon gneifs 
and frequently contains large veins of granite, 
in Belchertown. However, at the 42 d page they 
feem to refer prehnite to the true greenftone^ 
I have no doubt but thefe gentlemen had cor- 
reGt views of their fubjedk ; but thefe remarks 
appeared neceflary to prevent miftakes. This 
range, like all ranges of this ftratum, frequently 
contains epidote. 

Ranges west of Spencer. 

The Belchertown range is more than five 
miles wide, and holds its breadth to a confide- 
rable diftance north and fouth. In Monfon, 
about a dozen miles fouth, the flaty variety, 
being the primitive trap of Werner, is remark- 
ably well charafterized. It is this fame range 
which contains the cobalt mines of Chatham, 
Con. But it feems to alternate with gneifs at 
#this mine. Arfeniate of cobalt, is alfo found 
in this rock at Monfon in fmall quantities. It 
contains epidote and a£tynolite in abundance in 
Belchertown. 

It appears again, in interrupted fields and 
patches accompanying the gneifs, on the weft* 
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fide of Connefticut river. In a fragment of 
this range Dr. D. Hunt found arfeniate of co- 
balt alfo. 

BeWeen the Northampton and Hinfdale gra- 
nite there are large quantities of this rock. It 
was long before I could comprehend the real 
pofition of this range of hornblende rock. But 
by frequent examinations, and by comparing 
its appearance on our feftion with that of the 
fouth bank of Deerfield river, I came to this 
conclufion. That the high ridge of this rock, 
which croffes our fedion weft of the village of 
Worthington and runs northerly through Plain- 
field and Hawley to Deerfield river, extends la- 
terally under the mica-flate and talcofe rock 
both eaft and weft. That on the eaftem fide 
it appears again eaft of the top of the mica-ilate 
hill, which lies eaft of Worthington village. 
That on the weftern fide it appears again on 
the iflfiem face of the high gneifs mountain of 
Peru. The eaftern wing, if I may fo call it, 
appears in Conway in the form of the flaty va- 
riety. It appears alfo near Deerfield river. 
The weftern wing alfo appears weft of the town 
•f Hawley, beyond the iron mines. Reference 
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muft be had "to the drawing of our fe£bion td 
underftand its pofition. 

I think the varieties which this rock prefents 
in Plainfield, Hawley and Buckland, exceed all 
other localities within my knowledge. Here is 
the moft* beautiful porphyritic variety, the bright 
green, the dark chocolate, the flaty, the granu- 
lar, &c. At Conway I found in it the petrofi- 
licious porphyry, and in Hawley there are abun- 
dance of fine cryftals of aftynolite and of horn- 
blende. In truth, there is more beauty in the 
ftrufture of the rocks of Hawley and Plainfield, 
than of any other place I have ever vifited. 

On the weft fide of the Hinfdale range, this 
ftratum is very limited. Yet it feems to be ex- 
tended along without much interruption, in 
company with the firft layer of gneifs. Ex- 
a£tly againft the village of Adams, twenty miles 
north of our feftion, I did not difcover it in 
place. But a few miles fouth, where th% road 
croffes the mountain towards Plainfield, it is 
diftinSly manifell in place; though not of 
great extent. Wherever I have fought for this 
range, I have not failed to find it in its proper 
connexion, throughout the ftate of Connedi- 
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cut. I once thought I had , found it in place 
beyond the Saddle Mountain range as dated in 
the firft edition of this Index. I can now ac- 
count to myfelf for thg deception ; but it will 
be uninterefting to the reader. ^It evidently 
paffes under the granular limeftonfc and quartz, 
mentioned under the article gneifs, never to rife 
again in our diftrifta 

This ftratum is very manifeft at the High- 
lands^ But I do not believe it overlays the 
horizontal gneifs of the Saratoga range. It 
feems to have a place fomewhere beneath it. 
Perhaps it is interpofed between a lower ftratum 
of gneifs and the horizontal variety. It is very 
abundant in patches and large boulders in the 
excavated region between the Kayaderofferas 
Mountain and the granitic ridge. JSut I did 
not carefully trace it to its place^ 
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THIS ftratum is very narrow or thin wher- 
ever it occurs in our diftrifl:.* At leaft I have 
never found it of great extent, uninterrupted. 
It is frequently found m patches or fields ftrew- 
ed over a confiderable traft of country. Being 
more fubjeft to difintegration than any of the 
three preceding ftrata ; whenever it is expofed 
it foon becomes feparated into patches, difclos- 
ing the ftrata beneath. But where it ftill pre- 
fents its whole thicknefs, as in the banks of 
Deerfield river and at the Highlands, 1 have al- 
ways found it very thin. 

As it uniformly accompanies the preceding 

* Bakewell fays, there is no well chara<Slenzcd mica-flate in 
Roglandl. 
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ftrata and h rarely of much extent, or in con* 
tinuous uninterrupted ranges, which are expos- 
ed to view, I fiiall not deicribe the ranges 
feparately. 

I found but very little mica-flate eaft of 
Shrewsbury. Its proper place appears ftom 
analogy to be in the vicinity of Boflon ; but 
MefTrs. Danas found none there. I iaw a few 
patches of badly charaderized tnica-ilatip be- 
tween Shrewsbury and Framingham. 

There is a little mica-flate in patches near 
Worcefter ; and fcarcely any more occurs along 
our feftion until we arrive at Belchertown. 
Here it appears cap]»&g the hills weft of Swift 
river and throughout the town in loofe patches. 
But no where in place again until we come 
within a fliort diftance of the eaft end of Mount 
Holyoke. Here it croffes the ft age road in 
place. By following this range north and 
fouth, we aftuafly fee it paffing over the horn- 
blende rock ftratum ; clearly feparating it from 
thofe higher ftrata on which the greenftone trap, 
conftituting Mount Holyoke, repofes. I men- 
tion this, becaufe fome fuperficial obfervers have 
confidered them as united. 
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There is very little mica-flate near North* 
ampton. But it is well-charafterized and in 
place between Northampton and Hinfdale. It 
manifeftly lies upon the hornblende rock near- 
ly throughout the whole extent of what I be- 
fore denominated the eaftern and weftern wings 
of the Worthington range. It is ftill more ap- 
parent twenty miles north on the Deerfield riv- 
er. It accompanies the gneifs every where in 
Saddle Mountain and the other mountains in 
this chain. Here is no hornblende rock inter- 
pofed between the gneifs and mica-flate as in 
Belchertown and between Northampton and 
Hinfdale. The hornblende rock being in com- 
pany with the layer of gneifs, which reds a- 
gainft the granite, it is not repeated here with 
this fecond layer of gneifs. 

Staurotide and garnets are very common in 
mica-flate. The beft locality is in Litchfield, 
Con. Profeffor Silliman found elegant fpeci- 
mens in Bolton. Dr. John Torrey found fimi- 
lar ones on New-York ifland. I found beauti- 
ful fpecimens in Chatham, Con. Mr. Silliman 
found cryftals of pinite in Haddam. Profeffor 
Dewey and myfelf found elegant acicular crys- 
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tals of fhorl in a wall near Williams College, 
which evidently originated near where we found 
it ; and he has fince found o£l:ahedral cryftals 
of oxyd of iron. I found acicular cryftals of 
fhorl in this rock in Belcliertown, Monfon and 
Litchfield. 

There are Teveral large maiTes of mica-flate 
in Chefterfield, Mafs. which contain great quan- 
tities of fappare, and garnets of an enormous 
fize. In the fame range^ near the line between 

Conway and Deerfield, Mr. Hamilton of 

Conway condufted me to a locality of fappare 
a few miles eaft of the village. I found mela- 
nite in it near the fame village in great abun- 
dance. 

The mica-flate near Swift river in Belcher- 
town and Greenwich, pafles into that variety of 
which the coarfe fcythe-whetftones are made. 
In the Worcefter raiil|fe this variety appears in 
fmall quantities between Leicefter and Worces- 
ter, and in large quantities in Smithfield, R. I. 
In the range eaft of Peru, where it pafles through 
Middlefield, an extenfive quarry of this variety 
is faid to have been lately difcovered. I have 

N 
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feen a fpecimen of it, but have not vifited the 
place. Another locality of this variety is near 
Lenox. By diiintegration it forms fand fuita- 
ble for glafs manufadories ; and it has been ap- 
.plied with fuccefs. Kirwan denominates this 
variety Stellftein. It feems to be a talco-mica- 
ceous rock* 

I have not been abi<? to afcertain a fingle faS: 
refpefUng the mica-flate, or other ftrata, accom- 
panying the Saratoga range of gneifs ; though 
I have made much enquiry. I prefume the 
gneifs extends much farther to the weft than 
the Weft Canada creek; beyond which we 
have not explored. There is, however, a field 
of mica-flate two miles weft of Saratoga Springs 
and a patch lying immediately on the granite 
near the fouth extremity of the range^ one mile 
northerly from the Springs. 
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STRATUM 5. 



TylLCOSE ROGK 



IN the firft edition I applied the common 
name foapftone to this ftratum. But by the 
advife of Pf ofeffor Silliman, Ihave adopted this 
name. There is certainly great propriety in 
fiibftituting this name; as it is intended to 
comprife all rocks, in which talc is a material 
eonftituent. Such as common foapftone, ftea- 
tite, potftone and that kind of fhiftofe rock 
which is diftinguiftied from mica-flate merely by 
a kind of talc glazing. This laft variety con- 
ftitutes a part of Saddle. Mountain and that 
fhiftofe ridge which croffes the ftage road be- 
tween Pittsfield and Dalton. 

L faw feveral patches of this ftratum lying 
upon mic?i*flate in Eaft Sudbury. It was very 
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coarfe and hard, containing biit little talc. It 
appears in fmall quantities on both fides of 
Worcefter valley. As low down as Smithfield, 
U. I. it is confiderably extenfive, and much us- 
ed in the arts. There is a north and fouth 
range of patches of this rock, in connexion" 
with calcareous fandflone and granular quartz^ 
pafling one mile eaft of Belchertown meeting- 
houfe, which I Ijave traced for feveral miles. 
It is interrupted thence until we fall in with 
the mica-flate near Mount Holyoke. It ap- 
pears in fmall patches again on the weft fide of 
Connedicut river. In connexion with the mi- 
ca-flate eaft and weft of the Worthington horn- 
blende rock, it is more extenfive. In Middle- 
field it becomes a very extenfive quarry of foft 
foapftone ; and Mr « Emmons of that place has^ 
traced it to where it pafles into beautiful ferpen- 
tine. This is in the fame range as the coarfer 
variety forming the eaftem face of Snake Hill, 
between Worthington and Peru. 

Juft at the meeting of the mica-flate and the 
talcofe rock,* where they pafs into each other, 

* Bakewell fpeaks of thii talco-micaccons rock being common 
in Anglcfca. P. 84. 
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18 the proper place for the fpecular iron ore. 
Such is the fituation of the Hawley mine, which 
has been wrought 20 or 30- years. The walls 
are moftly a very white talcofe rock, a'nd black 
micaceous iron ore. The whole mine is includ- 
ed between two vertical rocks about four feet 
afunder, running north and Ibuth. The depth 
18 unknown. This is- the fame range with 
Snake Hill and Middlefield quarry. 

Adjoining the mica-ilate in Saddle Mountain, 
that variety of talcofe rock which contains little 
more than a mere glazing of talc, is pretty ex- 
tenfive. On afcending to the Grey Lock from 
the Hopper* we pafs over it in the beft placqr 
perhaps,, for colleding fpecimens. Sixteen 
miles fouth, where this vaft mountain has dwin- 
dled down to a mere ridge of rock, nothing is 
left but this ftratum. Where it approaches 
the ftage road between Pittsfield and Dalton, 
it contains the ftnalleft proportion of talc, which 
^can entitle it to the appellation of talcofe rock. 
Bur from a confideration of its analogies, it 
muft be placed in this ftratum. 

• Sec ProfcfTor Dewey's eiccllent effay on the Geology of Wi> 
liaraftown in Am* Jour. Science, page 337. 

N 2 
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This range is remarkable for its alternations 
with granular limeftone. It extendi foutherly 
through Maflachufetts, thence through Shef* 
field, Canaan, . Salisbury, &c. Con. It alter- 
nates with the limeflone three times in the towns 
of Salisbury and Canaan — the talcofe, or talco- 
micaceous rock forming high hills, and the 
Umeftone the intervening valleys. It extends 
northerly far into Vermont. It forms a high 
mountain near Middlebury College,* and be- 
comes of great extent ftill higher north. Here 
it embraces moft beautifully variegated ferpen- 
tine of the common foft variety. 

* It may be worthy of remark, that the Terpen- 
tine, found in talcofe rocks in our diftrid, is 
always fofter than that which is found in gra- 
nite. 

It will feem to be taking a bold, or rather 
vifionary, ground, to fay that the ftaladlitic 
(hematitic) iron ore of Salisbury mine, was onc« 
fpecular iron ore, imbedded in this range of 
talco-micaceous rock, fimilar to that of Haw- 
^y, Mafs. But when the reader is informed, 

'* I>f. Edwin James. 
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that the only rocks in the vicinity of th^ mines 
are of this kind, very iimilar to thofe in which 
the fpecular ore of Hawley is imbedded, and 
that the alluvion embracing the ore in its pre- 
fent ftate appears, by mere infpedion, to have 
proceeded from the difintegration of a fimilar 
rock, it will begin to appear fomewhat plaufible. 
In addition to this, thefe iron ftala£Utes are al- 
ways pendent when laid bare before they are 
moved. They muft therefore have been in a 
ftate of fufion as recently as the time when the 
alluvion was formed. And thefe ftaladites are 
always fufpended from mafies intermixed with 
the foil in fuch a planner, that it is evident the 
iron was in a ftate of fufion when in contact 
with it. The foot, which ftiU adheres to all 
ftalaftitic fpecimens, proves, that the heat was 
continued after the ore was confined in its pre- 
fent ftate. If it was ever fufed down from any 
rock, it muft have been the fame out of which 
the alluvion embracing it was formed. The 
caufe producing fuch a high heat I (hall not at- 
tempt to aflign. But that the ore exhibits fuffi- 
cient evidence of its having been recently fufed, 
r believe no one can queftion, who has ever in- 
fpeded it in place. I mean by recently, fmce 
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all general ftrata were completed, and during: 
the era. of alluvial depofites^* 

Talcoie rocks are found in place along botfau 
fides of the Highland range. It is a principal 
rock at Hoboken and Staten liland near New- 
York ; and appears to belong to^ or incline to- 
wards;, the granitic ridge of New-York Jfland* 
Dr* Bruce found pure magnefia (hydrate of 
magnefia) in this rock at Hoboken. Mr. Pierce 
found both hydrate and carbonate of magnefia 
on Staten Ifland in the fame ftratum. 

In that variety of ferpentine which is often 
conneded with this ftratum, Dn Hayden difco- 
vered the chromate of iron near Baltimore, Md. 

* Ektradt from a letter, which I wrote to the correfponding' 
fecretary of the Troy Lyceum (Dr. A. Robbins) while I wa« adi- 
fng as colle(^ing agent, dated Litchfield, Nov. 17, 18 18. 

" The Salisbury ore-beds prcfent materials for contcmpla*- 
tion of the higheft intereft That the ores are ftridlly fta- 
ladkitic cannot be quefUoned. But whence were the materials j^? 
derived, and by what agent were thofe materials brought 
into the liquid ftate ? By the elegant fpecimens which T have 
oolled^ed for the Troy Lyceum, it will appear, that the fUIac- 
tites are now actually covered with black velvety ^fout, and exhi*^ 
bit many other figns of having been expofed to fubftanccs in the 
ftate of combaftioo.'* 
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He reprefents this very interefting locality of 
chrome as in a barest bleak, ragged rock, unfit 
for the refidence of any animated being, ex- 
cepting thofe of the moft hated clafs. " If,*' 
fays he, '• a fratricidal Cain had here commit- 
" ted his heaven-infulting deed, we need not 
** wonder ; it bears fo much the appearance of 
" having experienced the unappeafed wrath, - 
'* the eternal curfe of an offended Deity. Scarce 
a folitary lizard, or a creeping ant is here 
feen, feeking among the mouldering ferpen- 
tine a peaceful burrow in which to depofite 
its daily fpoils, and fcreen its tender offspring 
from the chilling blafts of winter's wind, 
which fweep in triumph over this dreary 
*' wafte^'* 



« 
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STRATUM 6. 



GRANULAR LIMESTONES 



THIS ftratum is very limited every where 
eaft of Hinfdale ; but weft of that range it is 
one of the moft interefting of all the ftrata. 

Ranges . eqft of Hinfdale. . 

Meffrs. Danas found granular limeftone in 
connexion with argillite near Merrimack river, 
north weft from Bofton. They treat it as a fub- 
ordinate mineral. But it being in the fame 
connexion as found in thoufands of acres near 
the weft bounds of MaiTachufetts, I fhould be 

* This is called cryftialline limefldne by Bakcwell and others^ 
In the firA edition of this Index it was divided into granular lime- 
ftooe and quartz, calcareous and granular quartz, and metallife* 
rous limeftone. I am now fatisfied that they ail belong to the 
fame ftraium^ 
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mclined to confider their locality as a remain- 
ing patch of this broken down flratum. But 
as I never faw a fragmenf of it eafl: of Shrews- 
bury, I would merely propofe this fuggeftion 
for the confideration of Bofton geologifts. 

Fragments of this ftratum are found along 
the Worcefter valley. And at Smithfield, 20 
miles fouth, as well as at Bolton, 1 2 miles 
north, it is found in quantities fufficient to af- 
ford building quick lime for all the neighbor- 
ing towns* \ 

I have never difcovered any granular lime- 
ftone between the Spencer and Northampton 
ranges of granite ; but I prefume it may be 
found. It is the higheft ftratum which occurs 
between the Northampton and Hinfdale gra- 
nite ; therefore the whole of this mountainous 
region is primitive. At Worthington the gra- 
nular quartz, which always accompanies gra*- 
nular limeftone, is abundant. And that varie- 
ty of granular limeftone, which is aggregated 
with confiderable quartz,* is found here in 

* Bakewell fays, that the granular Umeftoae of Europe often 
contains a confiderable quantity of fiiicious eartk. P. 8/ . 
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place ; though not in great quantities. I have 
traced this range to Deerfield river, about twen- 
ty miles north: Towards the weft bounds of 
Hawley the proportion of carbonate of lime 
increafes, and the ft raturti extends in breadth. 
But ftill it contains a large proportion of quartz. 

In its whole extent it refts immediately upon 
the talcofe rock. And, though it is different 
from the granular limeftone weft of Hinfdale, 
It precifely refemb'es the latter in many locali- 
ties, where it approaches the ftrata above and 
below it. Therefore, fince it is in the feme 
geological connexion as the upper, or moft 
weftern, divifion of the Pittsfield granular lime- 
ilone, it appears moft convenient to confider 
them as analogous ftrata. To fupport this 
analogy, we may confider this Worthington 
range as refembling the weftern fide of the 
Pittsfield ftratum ; but that it is not extended 

fufficiently to prefent the pure limeftone of the 
middle part of Pittsfield range* 

There is a range of a fimilar ftratum repofing 
on the talcofe range eaft of the Worthirijrton 
and Plainfield high ridge of hornblende rock ; 
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but it is not of much extent on our feftion. 
As far north as Conway, or even the north- 
weft part of Williamsburg, it is confiderably 
extenfive. It has here been manufactured into 
indifferent quicklime. 

From a confideration of thefe localities, I 
was induced to locate ^//granular limeftone 
next above the talcofe rock ; which is the aftual 
(ituation of the Pittsfield range. Though the 
alternations and fubdivifions of the weftern gra- 
nular limeftone, which paffes through Dalton 
and Pittsfield, afford but little conclufive evi- 
dehce of its true place in a fyftem of geology, 
this arrangement comports better than any 
other with all phenomena relating to it and its 
connexions. 

Ranges weji of Hinfdale* 

Limeftone of this kind is confidered by Bake- 
well and fome other European geologifts as a 
fubordinate rock. But a vaft ftratum, extend- 
ing from near Long Ifland to Canada, ought 
certainly to have a place among regular ft rata. 
Befides I have no doubt analogous rocks may 
be found in place, in every part of New-Eng- 

o 



158 GRANULAR LIMESTONE. 

land ; though they are lefs pure carbonate of 
lime, and of lefs extent. 

I have traced this range from Reading in 
ConneSicut through Bethel parifli in Danbury, 
Brookfield, Wafhington, Cornwall and Canaan* 
Here it alternates three times with mountains 
of talco-micaceous rocks on the crofs road to 
Salisbury mines. And the main range running 
northerly, divides into two diftinft branches, 
which continue feparate acrofs Maffachufetts 
and far into Vermont. The eaft branch paffes 
through Tyringham, Mafs. Wafliington, Dal- 
ton, Adams, &c. The weft branch paffes 
through Great-Barrington, Stockbridge, Rich- 
mond, Pittsfield, Lanesborough, Williamftown, 
Pownal, Vt. Bennington, &c. It has been 
traced almoft to Canada, by feveral correfl: ob- 
fervers. I have myfelf traced it into every town 
here named. When I was engaged in fearch- 
ing.out the courfe of this remarkable ftratum 
at the direftion and expenfe of the Troy 
Lyceum, I was very anxious to follow the 
courfe of the weftern valleys beyond Salisbu- 
ry, before defcribed ; but I fhould have ex- 
ceeded my inftruftions. Whether they lead 
away wefterly to Hudfon river at the Barnagat 
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lime-kilns, fending oiF a branch to New- York 
Ifland, or return foon near the courfe of the 
principal range, I have not been able to deter- 
mine. Dr. Akerly found granular Ilmeftone 
both in Dutchefs and Weflchefter counties, 
very nearly in line between Salisbury and Bar- 
nagat, and between Walhington and Kings- 
bridge. 

All the branches of this ftratum are accom- 
panied by granular quartz rocks, moftly of a 
yellowish hue. Near Williams College, the 
granular quartz forms the chief part of feveral 
mountains. There are two within three or four 
miles of the College, from twelve to fourteen 
hundred feet high.* 

» 

From the preceding enumeration of facts it. 
appears, that this ftratum alternates with all the 
primitive ftrata, excepting granite and the horn- 
Slehde rock. And I think I have fome e^^. 
dence of its alternating with the latter alfo. 

Near the eaft line of Danbury, Con. in the 
parifli of Bethel, ,a creek cuts acrofs a ridge 

• Sec Dewey's Geology of Williamflown. 
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with perpendicular banks, about forty feet high. 
Here the granular limeftone and gneifs alter- 
nate with each other feveral times in fucceflion 
within a very fliort diftance. The limeftone is 
perfeftly white and extremely coarfe-grained. 
Here the layers dip to the w^eft ; but in Weft 
Stockbridge and Alford they generally dip to 
the eaft, though there feems to be no uniformity 
in their direftion. Had fome force, applied at 
the eaftcrn edge, raifed thefe mountain maffes 
from the horizontal towards the vertical pofi-. 
tion, leaving fome inclining to the eaft and 
forcing others beyond a vertical pofition, they 
would have prefented their prefent incline^ 
tions; 

'rhis ft rat am is found in Pennfylvania and 
Maryland, (Conrad and Gilmor j) but 1 have 
leceived no information refpedting its geological 
fituation. The Milford marble is of this ftra- 
tum ; but to what range it belongs, or whether 
it is infulated and independent, I am not able 
to determine ; though I examined its geological 
fituation with that view. It appears to be, geo- 
graphically^ in the courfe of the range crofting 
our feftion at Worthington ; but it refemble^ 
fhe Pittsfield range,. 
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There is frequently confiderable proportion 
of carbonate of magnefia combined with the 
carbonate of lime, forming Dolomite through- 
out all the extent of this range from Pittsfield, 
Mafs.* to Reading, Con, Tremolite is fre- 
quently found in it ; and in Canaan, Con. it is 
very abundant. In Brookfield, Con. I dis- 
covered a new locality of pyroxene, or white 
augite, in this rock. It is very abundant about 
half a mile west of Brookfield village. Some- 
times it contains asbeftos, ferpentine,t iron, 
pyrites, &c. Dr. Meade difcovered that flabs 
of this rock, when wrought out pretty thin, are 
often elaftic. 

In Alford, and feveral other places, it con- 
tains mica and talc. Here, (Alford,) I found 
it frequently paffing into precifely the fame .va- 
riety as that ^mentioned in Hawley, belonging 
to the Worthington range. 

♦ Since writing the above I received a letter from ProfeiTor 
Dewey, dated April 7, i8ao, in which he informs me, that he 
has found Dolomite in abundance in this range north of Wib* 
liams College, near the fouth bounds of Vermont. 

t It contains ferpcntine, forming verde-antique, alfo in Scoc^ 
1aDd>*-j9aiewr//. 

O ^ 
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The moft durable marble is manufafliurecf 
from this ftratum, throughout moft of its ex- 
tent. This is the genuine ftatuary marble. 
There is no doubt, but it may be quarried in 
almoft every part of the range; though the 
appellation, Stockbridge marble, is given to the 
whole. The New- York .City Hall is built of 
this rock. In fome parts it abounds in iron 
pyrites, which is injurious to the marble. But 
it is generally a pure white, or a little motled 
with light blue ; and free from all metallic 
ores. 

Weft of Pittsfield, near the eaftem boundary 
line of the ftate of New- York, it paffes under 
the vaft ftratum of argillite. Fortunately here 
is no room for conjefture. By mere infpedion 
we aftually fee the granular limeftone pafs un* 
der the argillite for at leaft twenty miles in ex- 
tent from north to fouth. Along the ftage road 
weft of Pittsfield, the limeftone is united with a 
confiderable proportion of quartzofe particles 
or fand ; fo thaf it refembles the variety which 
generally prevails to the eaft of Hinfdale. It h 
often blackened on its furface by the deconiipa- 
fition of fulphuret of iron, near the argillitev 
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STRATUM 7. 



ARGILLITE. 



THIS ftratum is rather Kmitted wherever it 
appears in New-England. But in the ftate of 
New-York it forms the bafis rock of more than 
two thoufand fquare miles. 

^ 

In Profeffor Silliman's notice of the firft edi- 
tion of this Index, he fays; that the clay-flate 
of Woodbridge hills near New-Haven, is primi- 
tive, that of Rhode-Ifland with anthracite is 
tranfition, and that near Middletown, Con. 
with impreflions of filh is fecondary. There' 
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fore he infers that, by confining argillite to the 
tranfition clafs the fcience may be embarrafled.* 
Such a fuggeftion made by one of my principal 
inftrudors in Mineralogy and Geology, would 
naturally induce me to fearch dilligently and 
decide with caution. Having found myfelf 
compelled, by a review of fads, to yield my 
opinion to his, refpeding the fuppofed range of 
metalliferous limeftone in Maflachufetts ; I was 
prepared to yield alfo in the cafe of the argillite. 
But after the mofl diligent fearch and reviews, 
I think I have the bed of reafons for leaving 
the ftratum of ar^llite exclufively in the tranfi- 
tion clafs. . 

All the primitive, which has come to my 
knowledge, was manifeftly in beds in granite, 
gneifs or mica-flate. And even thefe beds are 
very limitted. The Prefident of the Troy Ly- 
ceum, the Hon. John D. Dickinfon, Efq. 
brought home very perfeft fpecimens from near 
Lake Champlain, which he found imbedded in 
granite. The bed was of very little extent. 
Dr. Edwin James found fimilar beds in feveral 
localities in Vermont. In truth I have not 

^ See American Journal of Science, page 70. 
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been able to afcertain a locality of the primitive 
flate^ which was not manifeftly a bed, or a 
fubordinate rock. 

With refpeft to the fecondary argilHte, this 
has always been found in very limitted beds in 
our diftrift. That which contains the fibrous 
fulphate of barytes in Schoharie county is cer- 
tainly a mere bed, and very different in texture 
from either primitive or tranfition argillite. It 
may rather be denominated argillaceous gray- 
wacke than argillite. 

Perhaps the queftion may be asked, how 
fhall we determine whether it is a bed or a ftra- 
tum? The fame queftion may be asked re- 
fpefling ferpentine, dolomite, &c. I treat every 
rock as fubordinate^ which is wholly embraced 
in other rocks when in place ; and. which 
never appears independent arid continuous in 
large diftrids. Bakewell fays, p. 98 : " If all 
the varieties of rock found among the pri- 
mary* were arranged in diftinft orders, the 
•* the number would be indefinitely extended^ 

m 
t 

* I think this remark applies ivith equal force to the trand* 
tbn, and in fome raeafure to the fccondarv. 
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^ and the fcience encumbered with a lift of 
" names which would be of little ufe. — 
** It is, I conceive, better to clafs thefe varieties 
" under one head as Anomalous^ and to de- 
" fcribe thdr peculiarities whenever they oc- 
" cur/' 

Now this fame variety of argillite, which I 
consider as tranfition, is the bafis rock through- 
out feveral counties in the ftate of New-York* 
Jt appears in feveral limitted ranges in New- 
England, and always in, the fame geological 
connexion, when clearly afcertained in place. 

The next queftion is, why fhould it be placed 
m the tranfition clafs,* if it be admitted, that 
there is but one kind of fufEcient extent to form 
a ftratum, and that it is always found in the 
fame geological connexions ? The anfwer is a 

* Balcewell obfcrvcd, p. loi : •* Geologifts have been frequcnt- 
'« ly perplexed in attempting to determine whMher certain rocTcs 
** belonged to the tranfition clafs. /I'he uncertainty arofe princx- 
<* pally from placing. argillaceous fchiftus in the clafs of primary 
" rocks." At page 102, he adds : " That flate which lies nearefl 
»< the primary rocks has a more fliining luflre than the other, and 
" partakes more of the cryftalline quality of mica-flate. As this 
^ recedes from the primary, it more frequently contains organic. 
** mprcHions.*' 
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fimple one. It is the loweil rock in our distri£t 
containing organic relics, thefe are always of 
marine origin ; and it refts immediately upon 
granular limeftone, which is the higheft primi- 
tive ftratum. 

. Organic relics are extremely rare in this ftra- 
tum ; but it is fo remarkably continuous and 
uniform, that a iingle fpecimen in it, if well 
afcertained, is fufficient proof. ' Dr. Edwin 
James found feveral anomites and pectimtes in 
the very fame ftratum which pafles under this 
city, (Troy,) where it approaches Lake Cham* 
plain. The very perfeft fpecimen of ortbocerite^ 
which was dug out of the rock at the north end 
of this city is conclufive. This feft is perfedly 
guarded againft the poflibility of miftake. It 
was infpefted in place by Dr. Wells, Dr. Hale, 
and feveral other members of the Lyceum. I 
have frequently feen the rock from which it was 
taken. It was difcovf red while cutting a ftreet 
through a folid rock of argilHte about four feet 
below its furface. This fame rock may be 
traced unbroken throughout more than two 
thoufand fquare miles. It embraces a large 
proportion of ^ the counties of Saratoga^ Sclie- 
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nedady, Albany, Renflelaer and Columbia. It 
extends into the weft margin of Maffachufetts, 
and there refts immediately on the granular 
limeftbne. 

Ranges east of Hinsdale. 

When I was engaged in fearching into the 
geology of the vicinity of Bofton, I was induced 
to believe that this ftratum exifted under the 
deep alluvion, principally from the large patches 
and fragments which I found there. For when 
a ftratum of a foft rock is not near, we never 
find even boulders or patcheis of it. We find 
large blocks of granite, gneifs and hornblende 
rock in the vicinity of Troy, thirty or forty 
miles out of place. But we never find mica- 
flate or talcofe rock. I have obferved the fame 
fafl: in Blenheim, Delhi, and other towns in 
Delaware and Schoharie counties. Hence when 
I find large fragments of a foft rock, I. infer that 
it is not far out of place. Befides, the gray- 
wacke commonly accompanies argillite, and 
overlays it. Therefore I had good reafon to 
receive the prefence of graywacke, as evidence 
of the proximity of a ftratum of argillite. 
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Meflrs. Danas have confirmed this opinion by 
an extenfive courfe of obfervations.* 

* 

A little weft of the village of Worceftcr this 
ftratum appears of confiderable breadth. And 
it increafes in breadth both to the north and 
fouth. Pretty large quarries are now wrought 
in Smithfieldy R. 1. to the fouth, and in Bolton 
to the north. 

The Connecticut river range is confiderably 
extenfive in Vermont j but as it runs foutherly 
it defcends beneath the other ftrata, and entirely 
difappears in Greenfield. It probably paffes 
beneath the gray wacke, as this becomes a pret- 
ty*' extenfive rock a few miles fouth of North- 
ampton. 

Mr. Hitchcock calls the Connecticut river 
argillite, primitive. In this he is governed by 
European defcriptions of hand fpecimens. But 
fpecimens anfwering to their definitions of rpof, 
and primitive, flate, may be found here, and 
every where elfe in our diftrift, within a few 
feet of each other in the fame individual rock. 

* 8cc he G eology of BoAod 9ad its vicinitjEi page lor. 
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The primitive argillite brought to the Troy Ly^ 
ceum by Mn Dickinfon from the weft part of 
Vermont, is totally different from any I have 
feen from Connefiicut river, from Bofton or 
from any part of the vaft range in the ftate of 
NeviT-York ; though fpecimens may be felefted, 
which accord with the letter of the definition. 
Since the argillite on Connefticut river,* at 
Worcefter and Bofton, is in the fame geologi- 
cal pofition as that in which organic relics are 
found, and does not effcntially differ from it in 
ftrudure, I have thought proper to confider 
them as analagous ftrata. 

We now pafs over the interval between 
Northampton and Hinfdale, as it is vsiiolly 
primitive. 

Range west of Hinsdale* 

1 cannot fix the northern or fouthern limits 
of this range. It has been traced from Vermont 

• I have been informed by an intelligent young gentleman^ 
vho hai rtfidcd twenty years near Bellows Falls, Vt. that much 
of the argillite in that vicinity prcfents highly inclined laminae, 
and in all rcfpcdls rcfembles that variety of argiUite in RenfTc- 
laer county, which contains organic relics; ihongh he never faw 
any relics in it on Connc<aicBt river. 
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through the counties of Walhington, Renffe- 
laer and Columbia into Dutchefs. Near Pough- 
keeplie it winds wefterly, croffing the Hudfon 
into Ulfter county. From the fouthern part of 
Columbia county to about as far north as Al- 
bany, a diftance of about 50 miles, it is chiefly 
embraced between Hudfon's river and the Mas- 
fachufetts line-— a breadth of about 20 miles. 
Some diftance below Albany, near. Kinder- 
hook landing, it extends acrofs the river, and 
fpreads out gradually to the weft as it advances 
northerly ; fo that it embraces a large portion 
of that part of the counties of Scheneftady and 
Saratoga which is fituated neareft to the river. 

It is remarkable, that In almoft every part of 
this range the laminae are nearly vertical, or in- 
clining a little towards the weft or northweft. 
Not having been able hitherto to adopt any te- 
nable theory refpeding this phenomenon, I 
will give BakewelPs. He fays, page 103, 
" This rock is always reprefented as ftratified j 
•' but in this refpeft it refembles gneifs and mi- 
«* ca-flate, and the flaty and tabular ftrufture 
♦* are, I conceive, the effeft of cryft'allization, 
^* depending on the nature of the conftituent 
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** parts. In the flate rock at Chamwood Fo- 
reft the flaty laminae make an angle of fixty 
degrees with the principal feam by which 
** the rock is divided/* Whether this is the 
true caufe of this arrangement of the laminae 
or not, it is interefting to know, that a fimilar 
ftrudure has been obferved beyond the Atlan- 
tic. The dividing feams forming a large angk 
with the laminae are manifeft in many locaK- 
ties ; particularly along the banks of the Mo- 
tiawk near the Cohoes Falls. 

In fome parts of this range the laminae are 
curved, at others ftrait, in others irregularly H^ 
file and readily ftuvered into lenticular orformlefs 
fragments. Where the laminae are ftrait, this 
ftratum is quarried and manufactured into roof 
flate. One quarry has long been wrought near 
the north bounds of Dutchefs county and one 
in Renflelaer. There is another locality not 
wrought where nature has opened the quarry, on 
the ;bank of Stony Brook in Chatham, Col. 
county, on the land of Major Eleazer Cady. 

The curved or undulating kind may be found 
in various parts of the range. It is very abun- 
dant towards the eaft bounds of the town of 
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Chatham. The irregularly fiffile variety 
abounds near Troy and Albany. In the cleav- 
ages of this variety the fragments are frequent- 
ly gloffed over with carburet of iron. This 
glaring or glofs is very common near Cohoes 
bridge, at the Canal between Troy and Lan- 
fingburgh, at Greenbufh and a little fouth of 
Albany.* 

• 

Near Maflkchufetts line weft 'of Weft Stock- 
bridge, the argillite paffes into chlorite flate. 
Here too the veins of milky and greafy quartz 
embrace large maffes of pure chlorite. This 
variety of flate, as well as the veins of quartz 
containing chlorite, are found in almoft every 
part of the whole range j but more particularly 
near its eaftern edge. Adjoining the chlorite 
flate it is often curioufly variegated in colour. 
We find it deep red, brick-colour, purple, blu- 
ilh purple, and deep blue. All thefe colours 

* This is the variety, which has deceived fo many European 
colliers, as well as fcientific geologifts. The appearance very 
nearly refemblcs bituminous fliafe, which accompanies coal. 
This has induced much fruitlefs fearch for it. Several hundred 
dollars have been expended in digging into this rock. It remain- 
ed for the members of the Troy Lyceum to 6ctc6k the deception^ 
and at their requeft Profe(ror Silliman analyzed this gloffing> aoid 
fbiihd it to be very hard carburet of iron. 

P 2 
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may be found in travelling along the turnpike 
road from Weft Stockbridge meetinghoufe to- 
wards Hudfon, within four miles of the ftate 
line. The beft locality is along the defcent of 
the hill, eaft of the place nick-named Pilfer- 
Ihire. 

Two or three miles weft of Williams Col- 
lege, where this range pafl'es along northerly, I 
found large quantities of graphic flate or draw- 
ing Hate, in connexion with both chlorite^ and 
talcofe argillite. 

Sinople jafper is found in various parts ot 
the range. I have feen it in Columbia, Ren^fe-* 
laer, Albany, Scheneftady, and Saratoga, coun* 
ties. A ftudent at Williams College found one 
i^cimen of beautiful ftriped jafper. Several 
fpecimens have alfo been found in the vicinity 
of Troy ; and one large fpecimen of the moft 
beautiful grafs-green. 

Cubic maffes of iron pyrites are common in 
every part of the range ; fometimes an inch in 
diameter. Copper pyrites is found in the van- 
nifhed variety, at the canal between Troy and 
Lanfingburgh. A lingular variety of fibroufe 
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Of ftriated quartz is very abundant in the feaiha 
of the vamiihed variety of argillite in the vici* 
nity of Troy. Below where Buel's graywacke 
quarry refts on this rock^ in the banks of Wy- 
nant's Kill, this variety of quartz may be found 
in veins many feet in breadth5 from one to two 
inches in thickness, and ten or twelve inches in 
length---<alculating the length in the direction 
of the ftriae. I carried fpecimens to New*Ha^ 
ven, and on comparing it found no fuch varie^ 
ty in the great cabinet of Gibbs. 

At New-Lebanon Springs and in Pownal, 
Vt. near the houfe of Mr. Hall, the argillite 
paifes into alum-flate. The expofed parts, at 
the lait locality, become perfed alum, or at 
lead there is no fenfible difference between the 
alum of commerce and that manufactured in 
this workfhop of nature. 

Several fprings highly charged with fulphu- 
retted hydrogen iflue from the varnifhed variety 
of argillite near Troy and Albany. Grifcoih 
analyzed one fpring near the manfion of George 
Tibbits, Efq. in Troy and pronounced it a ge- 
nuine hepatic fpring. There is one fpring in 
Greenbuih, oppoTite to Albany, and another k 
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Bttle below the city of Albany, fo ftrongly 
charged with fulphuretted hydrogen, that a 
piece, of filver coin becomes tamifhed in a few 
feconds after being dipped in it. 

Moft geologifts, as Phillips, Jatnefon ^nd 
others, follow Werner in making a diftinft ftra- 
tuni of filicious flate or tranfition flinty flate. 
But I follow Bakewell in confidering the argil- 
laceous, and filicious flate as pafling into each 
other. He fays, the flinty flate " appears to 
*' diflFer from common flate by containing a 
** greater proportion of filicious earth/* I 
have good authority for doing this, within haff 
a mile of the Troy Lyceum. For the fliorc 
between the upper and lower Ferries oppofitc 
to Troy, is a naked rock of diftindly charac^ 
terized argillite and filicious flate, pafling into 
each other feveral times in fucceflion. Laft 
Spring (1819) I condufted ProfeflTor Mitchell 
and Dr. Akerly to this locality. Both of 
thefe diftinguiftied geologifts confidered it as 
conclufive evidence, that the flinty flate ought 
not to be geologically feparated from the ar- 
gillite. Phillips fays, p. 134, the " flinty flate 
^ is of fmali importance j it principally occurs 
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*•'• in Bohemia, and in the lead hilts in Scotland.** 
And I do not remember that the indefatigable 
Bakewell gives any new locality. Perhaps it fe 
more extenfive in our diftrift, than in any oth- 
er hitherto explored. I have found it towards 
the weftern part of our range of argillite all the 
way from Scheneftady county to Dutchefs* 
The city of Hudfon is moftly built upon alluvi- 
on, which evidently refts upon flinty flate. The 
hill or bluff adjoining the river Hudfon, is a 
naked rock of this kind. The balis of Mount 
Marino, fouth of South Bay, is flinty flate j 
though it is capped with graywacke. Near 
the fouth end of th^ Caufeway is a remarkable 
locality of Lydian flone, or Bafanite, in the fame 
rock. Specimens of it are alfo found in the vk 
cinity of Troy. 

There is a vaft rock half a mile eafl: of Lan- 
fingburgh called Diamond Rock. All its fi?- 
fures or cleavages are lined with cryftals of 
quartz ; and mofl of its furface is fprinkled 
over with them. It confifts of coarfe grains of 
quartz aggregated together ; but totally unlike 
true granular quartz. For the grains of the 
granular quartz have but little luitre, and are 
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moitly opaque and of a dull white or of a yeU 
lowifh hue. Whei'eas the grains of this mafs 
are tranflucent, and have a glaffy luftre fo as 
to prefent a coniiderable degree of brilliancy. 
As foon as geology had awakened a fpirit of 
enquiry in this vicinity, this rock became a fub- 
jeGt of coniiderable fpeculation. But it was ere 
long difcovered, that loofe mafles of a fimilar 
rock were fpread over every part of this flate- 
rock diftrifl:. Though none were found fo 
large as Diamond Rock ; they were very com- 
mon of many tons weight, and thence down to 
the moft minute pebbles. Whence were deriv- 
ed fuch quantities of a fimilar rock, fpread over 
two thoufand fquare miles of territory f Was 

there ever fuch a ftratum overlaying the argiU 
lite ? Thefe enquiries were repeatedly made j 
but no folution was attempted. A few other 
aggregated mafles were obferved by my pupils 
in this part of our diftriQ;, which I could refer 
to DO aflignable place in the fyftems of geology ; 
an4 they all feemed too extenfive to treat a$ 
accidental aggregates. But as foon as the 
thought occurred, that the vail extent of naked 
^gillite- in the neighborhood of the Coho^s 
Fs^Us qn th^ Mohawk, might prefent fometbing 
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tending to obviate the difficulty, all fpeculation 
ceafed* If the lofty banks of the Mohawk are 
examined from the Falls down towards the 
Hudfon a few miles, the fame aggregate will oc* 
cur in fcores, embraced between the laminae of 
argillite. It requires no train of dedudion to 
prove, that^ when the foft argillite paffes away 
by difintegration, thofe filicious malTes will en- ^ 
dure and remain in the alluvion. 

I found, in the fame fituation, all theanoma* 
lous aggregates, common to this flaty territory. 
Blocks of calcareous fandftone, fpecimens re- 
fembling metalliferous limeftone, calcareous 
fpar, and various other ftones, are here em- 
braced ; but never pals into the argillite. nor 
prefent any charaders indicating any rela» 
tion to it. 

I have dwelt fo long upon this fubjed, be** . 
caufe thefe fa&s may tend to elucidate analogous 
phenomena in regard to other ftrata, as well as 
thofe which relate to this vaft range of argillite. 

Argillite xontains veins of milky quartz in 
England, according to Bakewell^* and near 

* Page 440 and 2^41. 
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Waihitaw Hot Springs, according to School- 
craft.* I have already noticed the fame fa£fc 
in our diftrid. I may add, that thofe large 
maifes, which fo frequently occur in the coun- 
ties of Columbia, Renflelaer, Saratoga, &c. 
were evidently left by the argillite, after it had 
become difintegrated. There is a remarkable 
* mafs more than one hundred feet in diameter, 
in the town of Chatham, Columbia county, on 
the eaft fide of Indian Brook, near Starkwea- 
ther's tannery. It confifts of amoiphous milky 
quartz, with hexahedral cryftals diifeminated 
throughout the whole mafs. I have broken oflF 
cryftals three inches in diameter. But the larg- 
er cryftals are not fo tranfparent as the fmaller^ 
Both terminal pyramids are very perfed on 
quartz cryftals in argillite near Albany and 
Troy. Mr. William Yates prefented one te 
the Troy Lyceum, fix inches long and three 
inches in diameter, with both terminal pyra- 
mids, which he found near Troy. Dr. Low 
found the moft perfed, large, limpid cryftal I 
ever faw, in argillite at Greenbufh. 

♦^Pagc 183. 
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AFTER It had been demonftrated, that the 
weftern divifion of the granular Umeflone, pafs- 
ing through Pittsfield, was not the metaHiferous 
ftratum, as it united with the eaftern or Dalton 
divifion in Canaan, Con, it feemed to be admit- 
ted that there was no fuch ftratum in our dis- 
trid. But a6 foon as Dr. Edwin James, a 
member of the Troy* Lyceum, hsid taken his 
geological excurfionr from Albany to Canada, 
a different opinion began to obtain among geo- 
logifts. He difcovered a ftratum of carbonate 
of lime, which he traced from near Ticondero. 
ga to Burlington, below the red fandftone and 
above the argillite. And as he difcovered no 
gray wacke beneath it or eaft of it, and faw fome 

evidence of its exiftence as a ftratum immcdi- 
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ately above it ; he concluded that this lime ftra* 
turn was between the graywacke and argillite.* 
At any rate, he afcertained the faft of its being 
interpofed between red fandftone and argUUte ; 
and that it was too extenfive and independent 
for an imbedded mafs. In addition to this, he 
found it contained organic relics ; of courfe it 
could not be the primitive ftratum.f From 

* This is its pofition in Brockcn Mountain, Germaoy.— 
Phillips^ p. 114. 

t £ztra<5h from a paper read before the Troy Lyceum, hy Dr^ 
Edwin James. 

** The bed and both ihores of Lake Champlain, Su John's riy- 
er, and the ifland of Montreal are tranfition and fecoodary. 

"At Ticondcroga the rock is granite, with gncifs and fienite 
inclining againfl its canem and weQern fides. The compa<Sk 
]ime(lone, forming the bafis rock of Montreal ifland, the fhores 
and iflaods of St. John's and Champlain, abounds in organic re- 
lics and maflcs of horhflone. Frequently it confifts in part of 
iilicious fand. The largeft proportion of the organic remains is 
madt up of enomifes. PecttHttes arc next in quantity ; orthocerila 
and ammonifet are not uncommon. Corallinites (by fome confider- 
cd as a Ipecies of fca-weed) are occaiionally found here. At 
Crown Point the relics are not fo abundant. Here the limeftone 
hasbeeq cut through. in conftrudbing the fort, and it is. found to 
reft on breccia- Beneath the breccia is the red fandftone, which 
here contains relics probably of coralliniUs , though in one in- 
fiance I dll'covered univalve molufcae. Sometimes this ftratum 
paiTes into a kind of variegated fandftonci or fomcthing refem* 
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the fpeciniens which he prefenfed to the 
Troy Lyceum, it is manifeft that it does not 

blinggranulir quartz. All thef:: rocks hold iieurly a horizontal 
•joficioD. 

" A ran^c of hills runs along the eafl fide of the lake from about 
five miles caft of Ticondcroga through Burlington, &c. which 
conftAs of red faudiione, pailiHg into a light coloured fandQone 
upward*. It frequently rifes to the height of ouc thoufand fcer 
above the furface of the lake. Beneath the (Iratum of red fand- 
Aonc, and perhaps below where the fandflonc pafTes into grav- 
wacke, is a (Iratum of limeflone reding on argillaceous flatc. 1 
am inclined to confider this ftratum as tlie true tran/iihu or metal- 
ii/erous limcftone, notwithftanding its cxidcncc in North Americu. 
has been quellioned. Its texture is intermediate between the 
granular and the compact (Irata. Being below the fandAonj it 
cannot be the compacSt or fecondary Uratum ; and as it certain- 
ly contains organic relics, it cannot be the granular. I vent u re, 
therefore, to confider it as the fame Itratum with that in which 
the 61vcr mines of South America are imbedded. 

''The irgtUaccous (late, upon which the tranUtion lim^Hone 
reds, contains argillaceous iron ore, calcareous fpar, fulphuret of 
iron, 9nd,in one iudance, I found eoratliniies embraced in it. 

** In the vicimiy of Middlcbury College, I have not been able 
to trace the arrangement of the ihata with much fatisfadlion to 
myfcif ; though I examined them more attentively here than at 
aay othtr place. The country is decidedly primitive, conCiAing 
of granular quartz, granular limcftone, mica-natc, talcofc rocks, 
&c. In addition to the common difficulties attending geological 
rcfcarches made in primitive countries, here fcems to be a kind 
of interference among feveral crofs ranges. The Green Moun- 
tain range ought to be attentively and minutely examined by an 
experienced gcologift, who has leifurc to com;iar(; tbw. ^^\^a^^!^ 
appearances on an enlarged view q^ lV\t N?Yvo\t cN\?:\xvr 
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belong to the compact or fecondary limeftone. 
It appears to be intermediate between granular 
and compad:, or rather approaching the granu- 
lar, in its charafter or texture. We will anti* 
ticipate fo far as to inform the reader, that the 
compaft limeftone is always above (never be- 
low) the red fandftone^ where both are prefent, 

m our diftrift. 

* 

G. R. Davis, Efq. a member of the Troy 
Lyceum, has difcovered a pretty extenfive ftra- 
1 um of limeftone in Hoofack, RenlTelaer county, 
interpofed between the graywacke and argillite. 
Its texture is alfo intermediate between the pri- , 
mitive and fecondary. It is precifely in the 
true geological and geographical locality to be 
a continuation of the ftratum obferved by Dr. 
James. I have frequently obferved a range of 
limeftone paffing through New-Lebanon, Ca- 
naan, &c. in Columbia county, of a texture 
much more compaft than the granular ftratum. 
But I confidered it as a continuation of the 
Pittsfield range of primitive ; pafling under the 
hill of argiUite weft of Pittsfield, and appearing 
again at this place. I may, however, have been 
bj^ffcdf by theory fo far, as to be convinced 
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without fufHcIent examination.* Perhaps this 
range may appear to be a continuation of that 
which has been obferved by Dr. James and Mr. 
Davis; as it is precifely where it fhould be, if 
it is extended in a manner analogous to other 
ftratar It is hoped that fome of the members 
of the Hudfon Affociation of Naturalifts, will 
extend their zeal to the inveftigation of this 
fubjeft. For the prefent I jhall confider it as 
alternating with argillite in this place.* Dr. 
Akerly difcovered the ores of lead, copper and 
zinc in limeftone in the town of Amenia in 
Dutchefs county. It is very probable this is 
the true metalliferous limeftone. It would be 
doing the fcience a favor, if fome geologift 
near that locality would trace it fo far as to dis- 
cover its geological relations. 

The great filver mines of Potofi in South 
America are in this ftratum. We have a fpe- 

* Bakcwell fays, p. 135* ** It i^ always dciirable, but perhaps 
*• not always cafy, to keep . the dcfcription of fa<as distiniSl 
" from the language of theory. With this limitatioo thco* 
« rics have their ufe, not only as they affift the memory in con- 
" neaing infulatcd fadls, but alfa as they induce us to examine 
" nature, in order to prove the truth or fallacy of the fy.ftcm 
** which we may be inclined to form or" controvert, 

2 
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cimen of it in the Troy Lyceum. Wherever 
limeftone is found containing ores, if it is not 
compaft, we may fufpeft it to belong to this 
ftratum. I have never found any ore, except- 
ing iron pyrites, in granular limeftone. 

This ftratum feems never to have been fought 
by geologifts in New-England. Excepting in 
the Connefticut river range, which paffes down 
to New-Haven, and forae limited patches in the 
vicinity of Bofton, there exift no rocks which, 
Crom analogy, fliould be expefted to accompany 
metalliferous limeftone in our fedion, 

Mn Schoolcraft found metalliferous lime«> 
ftone in Miffourij* but he did not particularly 
afcertain its geological connexions. I. M^Coni- 
he, Efq. found limeftone, which appears to be 
of that ftratum in feveral of the weftern ftates. 
.M*Clure mentions beds of this rock running 
through Pennfylvania, &c. of a blue, grey, red 
and white tolour, in company with graywacke 
flate.t 

' I5cc Schoolcraft's View of Miflbtrri mlaea, p. 19J. 

\ f^'cc hrs Obfervrtffotis on the Geology of the V, States, p. ^ 
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NEXT to the compaQ: Umeftone the gray- 
wacke is the moft extenfive ftratum in North 
America. Accorcftg to M^Clure it appears^ 
Aat it commences in the Miffifippi Territory 
and continues unbroken to Lake Champlain at 
lead, and perhaps into Canada. It forms fome 
of the principal ranges of the Allegany, and all 
the Catskill, mountains. In our own diftrid: 
it forms the bafis rock of more than ten thou* 
fand fquare miles. 

Ranges jeaji of Hinfdale. 

I found feveral patches of well charaderized 
gray wacke flate along the valley of Worcefter. 

* Sometimes erroneoufly ipelt grcywackci as thoo^h it weccH). 
^pmpound of the Eoglifh word srcy* 
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The largeft which I faw was near the ftage 
road eaft of the village. 

Meflrs. Danas found the rubbleflone va- 
riety of graywacke in confiderable quantities near 
Bofton, as appears by their defcriptipn. But 
they fay no ftratification of graywacke has been 
obferved there. I certainly faw pretty large 
loofe maffes lying about Bunker's hill, when I 
was there, of the fineft flaty variety. I have a 
fpeciraen of it now before me. I faw none in 
place ; but from thofe fragments I fufpeded 
its place might be found in^ihat vicinity. 

There is a pretty extenfive locality of gray- 
wacke flate fouth of N6rthampton, alternating 
with red fandftone. It is a very common ftone 
in the fide- walks at Northampton. I have feen 
it where it conftitutes a fmall hill, at the outlet 
of Salftonftall's pond at Eaft-Haven. Alfo in 
a pretty extenfive field between the Milford 
marble quarry and the village of Milford. It 
is greenilh and might be taken for greenftone 
trap by an inexperienced obferver. I do not 
know what range 4o clafs it with, as I before 
faid of the Milford marble. It is however » 
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very limited ftratum in New-En^and. So are 
all tranfttion and fecondary rocks, excepting 
red fandftone. 

Range weji of Hii^dak. 

I will now return to the proper region of 
^raywacke. It reclines immediately on thq 
argillite along the whole length of the weft 
bounds of Maffachufetts. But it is either cut 
off together with the argillite by the valley of 
New-Lebanon, or both ftrata alternate with the 
metalliferous limeftone. In the tranfverfie fec^ 
tion I have adopted the latter opinion ; leav- 
ing any neceflary alterations to future enquiry^ 
Though the graywacke.is fcarcely interrupted 
for fo great an extent along the line of- Maffa- 
chufetts, it is interrupted by frequent valleys 
throughout the counties of Columbia and Rens- 
felaer. In truth it merely caps the hills of ar- 
gillite, excepting in a very few localities, until 
it paffes more than half acrofs the county of 
Columbia, and entirely acrofs the county of 
Renffelaer. 

A little weft of Maffachufetts line, direftly 
uppi^ the turnpike, road leading from Weft-* 
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Stockbridge meetinghoufe to Hudfon, is a loca- 
lity demonftrating the gray wacke (rubbleftone) 
and gray wacke flate to be the fame rock. Here 
the graywacke flate is as perfeft as in any part 
of the CatskiU Mfuntain, pafling into the coars- 
eft and moft perfefl: rubbleftone ; all in the 
fame individual rock. This rock is of feveral 
miles extent north and fouth, and the rubble- 
ftone is the upper part of it throughout. Thefe 
two varieties are fimilarly fituated towards the 
top of Catskill Mountain, 

The rubbleftone variety is the hardeft and 
moft durable. In every part of the counties of 
Columbia, Renffelaer and Greene, rounded 
maffes of rubbleftone, from a foot in diameter 

« 

down to an inch, are ftrewed over the fields 
and along the highways, to the great annoy- 
ance of the agriculturalift and traveller. 

The graywacke becomes the principal bafis 
rock near Hudfon river ; though its commence- 
ment is in a zigzag line. Near the weft line 
of Chatham on the Hartford and Albany turn- 
pike, in Claverack on the Union Turnpike, 
and near Albany, there are extenfive localities 
of that brittle variety of graywacke, which Dr, 
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Mitchill calls brittle Hate.* The locality in 
Claverack meets a field of the coinpa£k lime- 
ftone in a very abrupt manner. Soon after 
eroding the river Hudfon we enter upon the 
vaft territory of perfeQ: graywacke.t Though 

* See Brute's Journal, p. x. 

t Extradk from a paper read before the Troy Lyceum, by Dr. 
I. M. Wells. 

<* That part of the county of Albany, which is fituated near 
the Hudfon, between the city of Albany and Bethlehem, prcfents 
very little to interefl the geologift ; excepting the part which im. 
mediately adjoins the bank of the river: being moftly fo deeply 
buried in the proper alluvion, it is 'difficult to afcertain the bails 
rock. < 

^ From Bethlehem, twelve miles fouthwefterly from . Albany, 
nearly to Durham in Greene county, the lowcft focks in view 
are graywacke ; while mod of the hills and high ridges are ter- 
minated upwards by compadl limeftoue. This upper (Iratum 
Xeems to confift wholly of organic relics, cemented together by 
the fame in a further ftate of dilintegration. The fame fpccies 
of organic remains prevail throughout this diftricSl, which are 
found mod abundant in this ftratum in every part of the ftate. 
4inomites and ftcUnitts probably conditute nine tenths of the 
whole. Terebratulitts and grypbiUs (two of the varieties of ano- 
mites) are very abundant. A cornuce variety of madreporiu^ 
tncrinUes^ entrocbitesy celleporiUs., rfteporiUs, ortboceritesy and cormi* 
ammonites are often found. 

"There are feveral vaft fpurs extending weftcrly from the Cats- 
kill Mountains, between Durham Peak and the fouth bounds of 
UUler and Sullivan counties. There is a remarkable uniformity 
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Other ftrata reft upon it, we difcover nothing 
beneath it in a wefterly diredion in the ftate of 
New- York ; and probably not much eaft of the 
Rocky Mountain at the head of the Miflburi. 
It forms the valleys and the bafes of all the 
mountains and hills, for one hundred and thir- 
ty miles in a wefterly direftion. About thirty- 
five miles beyond the Sufquehanna river, we 

in all thefe fpurB, fo far as refpe^bs their geological (Irudhire. 
The foundation is always graywacke, and the higher (bata are 
red fandftone and breccia. In fome places there appears to be 
the remaining veftiges of compact: limeftone. 

*< Large boulders of primitive rocks are frequently found here; 
though not a primitive rock exifts in place nearer than the- High* 
lands. They are chiefly gneifs and fienite9 fometimes granular 
quartz, and rarely granite. 

<* Petrifadlions abound in all the great fpurs of the Catskill, 
both in the gray wacke and red fandftoue. I procured ipecimena 
of pectiniiesi grypbitety and' terebrattiliiesy near Batavia kill. The in- 
habitants report that they procute petrified butterflies on the 
top of a very high mountain, about ten miles from this place. 
Thefe ;ire probably trilobites ; becaufc this fpecies of relics is tafu- 
ally called the butterfly, or miller, by the common people. 

** The foil upon and between thefe mountain fpurs is juft as a 
theoretical geologifl would conjedkure. The graywacke furnUhes 
the filicious and argillaceous materials. Where it approaches 
tjie foft argillaceous variety, the foil it furnifhes is of courfe the 
clayey kind. Where the rock paffes into the quartzofe variety, 
it gives a fandy foil. In many places the debris of the lately dia- 
ijitegrated lime ftratum is very manifeft." 
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M\ in. with confiderable compad limeftone^ 
under which the graywacke and the red fand« 
ftone begin partially to difappear. 

A defcription of the eafl face of Catskill 
Mountain, will be a pretty correft defcription 
of the whole of this graywacke region. Be- 
ginning at the village of Catskill, we meet with 
a hijl of compaft bluifli graywacke near Ben- 
ton's bridge, which a carelefs obferver might 
midake for greenftone trap. Proceeding along 
upon the little Delaware turnpike to the Cats- 
kill mountain, we find the graywacke uninter* 
rupted; though it is covered with a field of 
compad limeilone for about two miles. On 
afcending the mountain we pafs over all the 
varieties of this ftratum. The eaft face of the 
mountain is made up of the perpendicular ter- 
minations of horizontal layers, arranged like a 
flight of fteps. This arrangement has induced 
many of thofe geologifts, who prefer reading^ 
in a clofet to an examination of the produc- 
tions of nature, to denominate this the trap for-, 
mation. This is however an excellent name 
for a fuperficial geologift ; for it is fo vague 
in its application, that it may be made to mean 
almoft any rock. 

R 
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Some of the layers are hard, coarfe and rough} 
others are fo very foft that during feveral years 
reiidence here, I miflook them for argillite. 
After afcending about eight hundred feet, we 
fell in with a layer of red fandftone. From 
this place the graywacke and red fandftone al- 
ternate with each other four or five times in 
about one thoufand feet. There are two lakes 
on the mountain, which are fituated in a-de- 
preilion in it, through which the turnpike 
road was wrought. On afcending about one 
hundred feet either to the north or fouth, the 
red fandftone, fupporting the breccia, becomes 
general. 

I traverfed the weftem fpurs of this mpun- 
tain, taking a furvey with chain and compafs 
for about fixty miles wefterly, taking three 
feparate nearly parallel routes, about twelve 
miles afunder. I found the fame alternations 
of red fandftone among the upper layers of 
graywacke, every where. The rubbleftone va- 
riety occurred frequently ; but was not uni- 
verfaU 

If nature would prefent all her rocks fo na* 
ked to our view as the graywacke, &c. of this 
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portion of our diftriO:, we ftiould no longer 
have pccafion for nice enquiry. The wild wa- 
ters of the mad Schoharie, have laid bare a deep 
winding channel in this range for fifty miles. 
The Delaware and the Sufquehanna have alf® 
waftied the flat furfaces and perpendicular edg- 
es of the fame rocks more tlian one hundred 
miles. 

The fine-grit and the coarfe-grit grindftones, 
precifely the fame varieties as thofe which are im- 
ported from Nova Scotia, are found in vaft 
quantities imbedded in this rock, both in Cats- 
kill and Blenheim.* 

* Extraa from a ptiper which! read before the Troy Lyceum. 

At the time when the Troy Lyceum authorifcd mc to make 
an excurCon through the caftcrn part of this (late and Into New. 
England, at the expenfe of this foctcty, to collcdl geoiogicalfadt' 
and geological and inioeralogical fpecimensyhis lionor John Lan- 
fmg, Jr. L. L. D, late chancellor of this flatc, very emphatically 
cxprefTed hit approbation of this ncDf mode of improving natural 
fcience. He then afl'ured me, that he would, at his individual 
expenfe, canfe a geological furvey to be taken of the country to 
a confiderable diflance on the wed fide of the Hud fon, whenever 
1 could conveniently attend to it. Accordingly t fet out on the 
propofed expedition on the 15th of lad May, (f S19) and returned 
on the 30th. During feveral days I was accompanied by the 
Chancellor, in perfon, and profited much by his reHedlions upon 
the various occurrences which appertained to the obje<Sfc of our 
rcfcarchcs* 



i 
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In the fide of a ledge of gray wacke at a plaee 
called Bear's Ladder in Blenheim, near the 
weft bank of Schoharie kill, I obferved a feries 

It would be as difficult as unintercCling to dircriminatc, in this 
rffay, between the obfervations of the Chancellor and of myfclf, 
;nade during the excuriion. Though our opinions were often at 
variance, we reviewed, reconfidered and difcufTcd, until we agreed 
on all material points. 

The diftridl of country which fell immediately under revieviCi 
embraced a large proportion of the counties of Schoharie, Greene 
in«l Delaware, and a fmall part of the county^of Albany. The 
■tiaCs rock between the rivers Hudfon and Sufqnchanna is gray* 
wscke ; and from fpecimens received, and former obfervations, 
I am authorifed to Aate that the fame (Iratum continues thirty 
or forty miles ftlU farther weft. Towards its upper furface thi^ 
rock abounds in organic relics, which are modi j jpictiaitt* andaw*- 
rrlfes. We jfouud fome e/fracitet^ one coneba-venerite^ (as named by 
liS. Sueur) and feveral other rare fpecimens. 

We found no organic relics far below the furface of the gray- 
-jrackc. I believe they arc rarely found at a grea^ dc:pth in.thjiji 
rock. In truth I have never fccn any relics (ar below the furface 
of this rock, excepting an orthocertte^ which was dug out of the ar- 
gillaceous ilate rock at the north end of this city. But Dr. Ed- 
win James found petrifa(5Uons of bivalve fhells in what he con- 
£dered as the argillaceous (late and tranlition lime rock near 
lake Champhin. 

Imbedded in the graywacke there are vaft layers of fandftone, 
of very different colours and textures. Some are coarfe, being 
prccifely the fame aggregate as that faom which the Nova Scotia 
grindftones are taken. Some are fine grained, and (Imilar to the 
finc-grit grindftoncs ufcd by carpenters. Some are even fo fine 
rlat excellent hone? for razors are tv\:v.wviC«.<SXv\ted from them 
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of globular maffes of well charafterized gray- 
wacke, each three feet in diameter. They are 
compofed of concentric fpheres, one within an- 
other ; and are fet in firmly between two hori- 

Aloug the bank of Schohirie kill, in the towra of Blenheim, rung 
an extenfive layer of fandQone, of a peculiar kind. It coniifla of 

fine particles of quartz, moflly cemented together by carbonate 
of lime and a little alumine,and is fpotted with dots of red ozyd 
of iron. Three miles weft there is a (imiUr layer, feveral hun- 
dred feet higher* The latter has been wrought into very beau- 
tiful building ftone ; fpecimens of which may be feen in the fa- 
cings of feveral buildings in Albany. 

On afcending the mountains, we always fell in with red fand- 
flone ; and the higheft mountains are often capped with breccia. 
This arrangement of ftrata is remarkably uniform throughout a 
di(lrr(5l of country about one hundred and thirty miles from ea(l 
to weft, and, with a few exceptions, the extent is about the fame 
from north to fouth. The red fandflone always alternates feve- 
ral times with the uppermofl layers of graywacke before it be- 
comes uniform. Towards the tops of fome of the highefl hills, 
we meet with breccia, refling on the different layers of red fand- 
(lone. I have often seen the breccia refling on the red fandflone 
and graywacke, forming thofe vafl horizontal Heps in Catskill 
Mountains, many hundred feet below other fleps which were aN 
fo compofed of graywacke, red fandflone and breccia. Though 
I never traced the breccia fo as to fee that it was overlaid by the 
graywacke or red fandflone ; yet from a bafly view, thefe three 
flrata fcem to alternate with each other. At any rate, the red 
fa;idflone and graywacke certainly do alternate in every part of 
the diflridl ; which forms a flrong argument in favor of Bake** 
weirs opinion, that the red fandflone ought to be placed in th« 
Uaofition clafs. 

R 2 
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zontal layers of gray wacke, like cheefes fet ver-- 
tically between the Ihelves of a pantry. All of 
them happen to be broken through their cen- 
tres ; fo that they prefent their concentric lay- 
ers as diilindly as an onion cut through trans - 
Verfely, 

The red faodilbne throughout the whole of this vzd dtftri^ 
Qpntaias that kind of organic relics, which Is denominated kedmiUl' 
ha. the geological Index. From the refle^Stions of Dr. P. S. Town* 
fend, and from further examination, I am now inclined to eonfid-- 
er it as a fpecies of the genus erifmatolite of Martin. As this ge." 
nus is wholly of marine origin, all evrdence that this (Iratum be^ 
longs to the fecondarj clafs feemd to be removed. 

Large boulders and blocks of compatSb HieJI iimcfltjneare founil' 
in various parts of this di(lri<5l. Thefe are manifedly the remaitta 
of a broken down (Iratum, which once extended over a vaft tcrrt^- 
tpry. ^9 the vicinity of Hudfon, Catskill, and some other place^y 
ezteniive fields of this ftratum (till remain. Thefe maflfes feem fo 
have (lidden down from above the graywacke to a lower level, and 
often to have become concealed beneath the more recent alluvial 
dcpofites. The remaining monuments, which indicate the for- 
mer exiftencc and difintegration of the Mme ftratum, are numc^ 
rous. The vertical cleavages of the graywacke are. frequentfy 
lined with calcareous fpar, or with pcrfedE cryftals of carbonate 
«f lime. The perpendicular ledges are oftCH faced with calcare* 
Otts tufa, evidently diflblved and depofited by carbonited wa- 
ters which have long dncc ccafed to 0ow. 

Throughout the town of Blenheim we lind fcattercd blocks of 

gncifs and iienitc, llmilar to thofe found among the wedern fpurs 

of Catskill Mountains, by Dr. Wells, and thofe which are lb 

abundantly ftrewcd over the counties of Albany and Schoharre. 
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Towards the top of a mountain neairlyoppofife 
to the laft locality on the eafl: fide of Schoha- 
rie kill, about eight hundred feet above it, there 
is a horizontal layer of graywacke, which is 
pierced in all diredions with holes refembling 
thofe in amygdaloid. The next layer above it 
contains corallinites. On comparing them I am 
inclined to believe, that the holes were caufed 
by the decompofition of the animals under fuch 
circumftances as to leave the fpaces occupied 
by them empty. 

While I am on the fubjed of corallinites I 
would ask, whether thofe arborefcent white 

The ncarcd primitive diflridls, from which thefe blocks coald 
have originated, are the Highlands, and the range cad of Pitts- 
field, in Mafiachufetts ; the former about eighty, and the latter 
about fevent}r> miles diLlant, in a right line. Perhaps an acco* 
rate comparifon of fpecimens might aid us in tractng thefe blocks 
back to their parent (Irata, and eventually lead to many intereft- 
ing refledlions. A fragment of about one foot by two, conlifting 
of fcrpentinc, containing greenifh calcareous fpar, beautifully 
cryftallized and traverfed by the amianthus variety of asbeftot, 
was found near the northeall comer of Blenheim. Iron Pyrites 
and talc are diifcminated through the ferpentine. I never faw a 
fpccimen of this aggregate io the eaftern range of primitive rocks; 
but it is YtTf abundant in the Highlands. Therefore, until 
more fadls are colle^d,! ihottld be inclined to refer this nafs 
to the latter range> 
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ftripes, fo common on the upper layers of 
graywacke, may not be the obfcure petrifaftions 
of corallinites ? I am aware that ftripes, much 
refembling them, are very frequent in granular 
quartz, which is evidently primitive. And 
that it may be faid we ought to prefume that 
the fame caufe produced thefe appearances in 
both. But I have feen feveral fpecimens in 
graywacke, where thofe ftreaks were diftinfit 
cylinders eafily broken out entire. 

European books fay, that graywacke pafles 
into argillaceous ilate. I adopted this opinion 
in the firft edition of this Index, and was there** 
by greatly mifled. There is a manifeft diftinc- 
tion between rocks pafling into, and alternating 
with, each other. After the moft accurate ex- 
amination of which I am capable, I difcover 
no evidence of this fafl:. Near Troy are feve- 
ral remarkable localities, prefenting the two 
ftrata diftinftly at the place of their meeting. 
I find many layers of graywacke flate which 
are fofter than any argillite. There is one lo- 
cality near Schoharie kill about half a mile 
foutheaft of the manfion of Jacob Southerland, 
Efq. of Blenheim ; and another in Carlifle, 
Schoharie county, coxit^aiuxv^ xVv^ blue fibrou 
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fulphate of barytes. But in all thefe, the pre- 
fence of thofe glimmering fcales of talc forms a 
decifive charafteriftic. Though this variety is 
chiefly an argillaceous fubftance, in which there 
is more alumine than in argillite itfelf ; yet its 
geological relations are very diflferent, and it 
may always be diftinguifhed in hand fpecimens 
by the fhining fcales. I have no doubt this is 
the foft argillite fo frequently noticed in Indiana^ 
&c. by Mr. D, Thomas. 

This foft variety of argillaceous graywacke 
contains blue fibrous fulphate of flron^ian in 
Pennfylvania, according to Seybert.* But it is 
probably the fame variety of fulphate of barytes 
above defcribed ; for this new variety deceived 
Cooper, Mitchill, Townfend, Low and feveral 
others, as well as myfelf ; while we relied on 
its external charaAers. But an analyfis readily 
deteded the miftake. 

The moft beautiful large fized cubes of iron 
pyrites are found in graywacke flate and rub- 
bleftone. I have obferved that it is moft abun- 
dant in the loweft layers, or neareft to the arj« 
gillite. In the parifli of New Concord, Column 

>(f 5cr Cicarcland's Miucra\o;;y, ^« la"; ^ 
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bia county, the radiated variety h very abun- 
dant. Mr. A, Cady prefented a fpecimen from 
there to the Troy Lyceum, about two inches 
in diameter, which is a moft perfeft oblate 
fpheroid. Anthracite, or glance coal, is found 
at Schuyler's quarry, and feveral other-places in 
gray wacke near Troy. 

Graywacke is conliderably metalliferous, but 
its ores are generally in the layers nearefl; 
to the argillite. The fulphuret of lead in Li- 
vingfton's manor is faid to be found in the up- 
per layers of the argilKte and in the lower lay- 
ers of graywacke. The late Dr. Livingfton of 
Hudfon prefented to the Troy Lyceum fpeci- 
mens of fulphuret of lej^d, contained in well 
charafterized graywacke. This he found in 
place in the Manor, fix miles eaft of Hudfon 
River, and about the fame diftance weft of the 
principal mine. The Rev. F. C. Schaeffer 
found fulphuret of filver and fulphate of bary- 
tes with the Manor lead. 

In Blenheim on the fouth fide of the Sufque- 
hanna turnpike road near the 43 mile ftone is 
an extenfive bed in graywacke of a fubftance, 
confifting of carburet of iron, black oxyd of 
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manganefe and red and black 03cyd of iron. 
The fame fubftance is found in Renffelaer coun- 
ty and in Hillsdale in Columbia county, all in 
the fame variety of graywacke. 

I have in my poffeffion a fpecimen of gray- 
wacke flate, which contains fhort cryftals of fap- 
phire. It was picked up on New- York Ifland 
by Dr. John Torrey about five years ago ; but, 
being thrown among unaflbrted minerals, was 
not noticed until lately. As there is not a 
known locality of fapphire in North America, 
it will be well to make further fearch among 
the graywacke. 

The upper layers of the graywacke contain 
numerous organic relics. They are moftly the 
remains of extind fpecies of animals. Bake- 
well fays the remains found in tranfition rocks 
** may be regarded as ancient records, imprint- 
^* ed with the natural hiftory of the firft inha- 
bitants of the globe. We learn from the or- 
ganic remains and impreilions which thefe 
*' rocks contain, that zoophytes and fhell-fifh, 
*' which are confidered as forming the loweft 
** link in the fcale of animal creation, were the 
" firft that received the gift of life.'* 
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Graywacke, like argillite, does not contaiix 
petrifedtions in every part of any range, I have 
fearched for them in vain for many miles. 
Then I have found immenfe quantities of them 
in the very fame rock, which, for a great ex- 
tent, did not prefent a fragment. In Blenheim 
I procured for the Troy Lyceum abundance of 
pectinites and anomites^ alfo a few myiilites and 
one venerite. Trilobites abound in the gray- 
wacke near Hudfon. It is a remarkable faft, 
that the metallic fubftances are moftly confined 
to the lower, and the organic relics to the upper, 
layers of graywacke. The rubbleftone variety, 
which is generally among the uppermoft layers, 
cotuains the moft relics in the loofe fragments 
along the Schoharie kill in Blenheim, a little 
northerly from the nxanfion of Mr. Southerland. 

As the graywacke abounds in fulphuret of 
iron, hepatic and chalybeate fprings are not un- 
common m k. From a hafty analyfis, made in 
the open field, ' of the waters of a fpring 
three fourths of a mile north of the toll-gate 
at the fort)'-third mile ftone on the Sufque- 
iiianna turnpike in Blenheim, I inferred that 
they were ftrongly charged with fulphate of 
iron and flightly with fulphuretted and carbu« 
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retted hydrogen. Infufion of galls gives dark 
purple in two minutes ; nitrate of mercury firfl: 
gives a grey cloud then precipitates a black 
powder ; nitrate of filver gives a red colour in 
half a minute^ which becomes darkiih purple in 
five minutes. Neither barytic water nor oxa- 
late of ammonia produces any change. The 
odour is that of fulphuretted and carburetted hy- 
drogen. On drinking fialf a pint of the water 
I felt a fenfatioii of drynefs in the mouth and 
throat. A difagreeable fenfation in the flo- 

■ 

mach and pain in the head enfued. It is ufed 
by thofe who refxde in this vicinity, as a cathar- 
tic, and as an anti-fcorbutic wafh. It ifTues 
from a cleavage in the gray wacke rock 50 £|tt 
below the top oi the le4ge« 

• 

I have detained the reader with a more par^ 
ticular description of this fpring, than comports 
with the plan of this index. But as fprings, 
in their fenfible qualities refembling this, fre- 
quently occur in this graywacke region^ this 
may ferve for a general defcription of the whole. 
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THIS is the old red fandftone of Werner, 
which he places in the fecondary clafs} but 
Bakewell places it in the traadtion clafs. I 
I^ye given my reafons for following Bakewell 
irrthe Grammar of Geology. M*Clure wa« 
inclined to place it here after taking a moft ex* 
tcnfive view of the geology of the United 
States ;* and I have no doubt but every Ame- 
rican geolbgiflb will finally adopt his opinion. 

I expefted to fee fome pretty large patches 
<^ red fandftone fet down on the geological 
map of Meflrs. Danas ; becaufe I faw loofe frag- 
ments of it in the vicinity of Bofton, partiAilar* 

* Sec American Journal of Science, p. aia« 
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fy about Charleftown. But they did not dis- 
cover any, which they deemed worthy of a 
place in their treatife. 

In the ConneSicut river range, the red fand- 
ftone is pretty extenfive. It alternates with 
graywacke below Northampton, as in Catskill 
Mountains. I have traced it from Greenfield, 
Mais, to New-Haven. It follows the courfe of 
Connecticut river as low as Middletown. The 
river inclines to the eaft, cutting its way through 
the primitive rocks, from that place ; leaving 
the red fandftoneto cimtinue its courfe to Long- 
liland Sound. It^is feveral miles in breadth ail 
its way acrofs the ilate of Connedicut. It 
paffes under and fupports a range of greenftone 
trap hills from Deerfield to New-Haven. Weft 
of Hartford it paffes under the greenftone ridge 
and appears again in the banks of Farmington 
river ; and it holds this breadth in the narrow- 
eft part, in a fouthem direftion to the Sound. 

Returning to the ftate of New- York, we find 
it a very important ftratum.. The range on 
Hudfon*s river below the Highlands at Tap- 
pan bay, is well known ; but I hw^ xvic^ V.\skssr- 



iu8 RED SANDSTONE. 

ledge of its having been traced to any confide- 
j^ble diftance northerly, or northeafterly. Dr. 
Akerly has traced it along under the greenftone 
trap from below Haverftraw to Fort Lee, thence 
through moft of the ftate of New-Jerfey.* 

As was obferved under the defcription of the 
graywacke, it alternates with the upper layers 
of that ftratum all the way from the eaft fiace of 
Catskill Mountain to about thirty five miles 
beyond the Sufquehanna. At a place two 
miles north of Durham ftreet, Greene county, 
the red fandftone defcends even to the bottom 
of a valley ; but it is generally confined to the 
higheft elevations. There are feveral fields of 
it, which appear as though they had been un- 
dermined by the difintegration of their fupport- 
ing graywacke and tumbled down many hun- 
dred feet. There is one hill of this defcription 
of the brittle flaty kind, a little north of the 
manfion of John Livingfton, Efq. nearly oppon 
fite to Catskill j another a few miles eaft of 
Kinderhook ; another of great extent about a 
mile northeafterly from the refidence of Neri 
Stoddard, Efq. in Cairo, Greene county. 

• See tbc Gcelogr of the Hudfon River, by Pr. S Akerly' 
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The layers which alternate with the gray- 
wacke are always harder than thofe. above, 
where the red fandflone becomes uniform.' 
There is a mountain in Blenheim, called. Mine- 
ral Hill, which is almoft wholly red fandflone 
for feveral hundred feet in thicknefs. This is 
of about as foft a texture as that of the Tappan 
range ; confequently may be denominated red 
freeftone. 

» • ■ 

It is remarkable, that where the graywacke 
dips beneath the upper (Irata, the red fandflone 
difappears with it, or in a very fmall diflance. 
But both thefe flrata feem to be laid bare at in- 
tervals very far to the weft, in the compafl: 
limeftone region. Mr. M'Conihe faw it in In- 
diana in fome deep ravines and ledges, and 
Mr.. Schoolcraft faw it in the banks of the Mis- 
fifippi. At the bottom of the Niagara Falls it 
appears, alternating with the brittle flaty variety 
of graywacke, as in Catskill Mountains. "* It 

* See Dr. Mitchiirs stppendii to the New- York edition of Cu» 
Tier's Thtory of the Earth, p. 35a. The arrangement of rocks 
at thefe Falls demonftrates the imporfance of coniidcring ftrata 
on a large fcale. Becaufe from this local view it would appear, 
that this variety of friable graywacke held its place in the fyftem 
nttk to compact limeflone, and above red fandftone. VJThereas 
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appears alfo along the fhores of Lake Ontario^ 
of Ofwego river, &c. 

Bakewell fays, page 112, that coal is never 
found below red fandilone, and that metals are 
never found above it in xh^form of wins* I do 
not know, tHat thefe declarations have been 
corroborated by refearches made in our diftri£b» 

A peculiar kind of organized remains is very 
common in the red fandftone of our diftrift. 
The bed localities, to which I can refer the 
reader, are, at the Mineral Hill in Blenheim, 
and one mile fouth of the upper lake on Cats- 
kill Mountain, about one mile eaft of Edwardsr* 
fawmill at the outlet of the lower lake. Thefe 
relics require" particular notice. 

Jamefon, in his notes to Cuvier,* fays ; 
" The red fandftone contains but few petrifac- 

any one, who climbs the namerous mountains of Greene, Scho- 
harie and Delaware, will learn, that the upper layers of the gray* 
wacke always alternate fcveral times with red fandftone before 
we come to the compadk Hmeftonc. And that fometimes the fri- 
able variety of graywacke will happen to be uppermoft next to 
the limcftone. \ have feeri two fuch localities in Columbia coun- 
ty. One at Becraft's Mountain, and one in Claverack. 

• See New-York edition of Cuvier's theory of the Earth< 
P^gc 2Zl, 



RED SANDSTONE. 21! 

" dons, and thefe are principally of trunks or 
*' branches of trees, fome of which appear to 
*^ refemble thofe of tropical regions." I adopt- 
ed this opinioti on my firft examination of thefe 
relics. The roots of the kalniia latifolisi ^com- 
mon laurel) are of the clofeft texture and fined 
gndn, perhaps, of any frutefcent plant in the * 
northern latitudes. Pieces of thefe petrifedMons 
feveral feet in length may be feen in great quan- 
tities at both thefe localities, which prefent a 
ftriking refemblance to the roots of this fhrub. 
But on tracing feveral fpecimens to their natu- 
ral terminations, they appear to end like the 
terete pofterior extremity of the common earth- 
worm, or angling worm. I depofited a %ery 
perfefl: fpecimen of this defcription in the Troy 
Lyceum. After a very attentive review of 
thoufands of thefe petrifadions, I am convinced 
that their prototype was not any (pecies of plant 
with which I am acquainted ; and I am inclin- 
ed to refer them to the tribe of naked vermes j 
notwithftanding they prefent arborefcent plant- 
like appearances. I fay naked, becaufe there 
is not a particle of carbonate of lime embraced 
in them. But they are perfeft fubftitutions of 
fandftone, though much finer grained than the 
endoGng rock. They ^x^ fe:o\sw w^^ vcw^^^ ^- 
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ameter to the fize of atmall goofequilh I have 
traced fome of them ten or twelve feet in a fer- 
pentine t:oUffe9 without findiilg a natural termi- 
nation, and fbmetimes without difcovering 
much differcntie in the diliitieten Their texture 
fometimes appears, a little fibrous, and often pre- 
fents the appearance * of concentric layers* 
Though their. natural form is terete, they are 
often much compreiTed. 

They are not confined to the plane of the 
layers of the enclofing rock ; but often pene- 
trate it obliquely. Several branches originate 
from a thick (lock in fome fpecimens like roots 
frop^ the bottom of a ftump. 

Not many ores have been difcovered in the 
red fandftone of out diftrift. Antimonial cop- 
per ore was found in it near Hjtr tford. Con. by 
M'Clure j and both the red ox:yd and carbonate 
of copper in New-Jeffey by Gibbs. 

Many profitable quarries of thi^ ft Wtum ate 
wrought in our diflrid. That at Tappan ott 
Hudfon's river and at Chatham oh Cotune&U 
cut river are among the beft. Many others 
might be wrought which are overlooked, in 
various parts of the ftate of New- York. 
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Introductory Remarks from BakeweU.^ 



" AS there arc indubitable proofs that water 
©nee covered ail the exifting continents, it fol- 
lows that, when the ocean retired, or, which is 
the fame in effefl:, when the dry land emerged 
from the fea, vaft inland feas or lakes would 
be left, at the bottom of which the secondary 
STRATA were formed. 

*^As the fea retired further, the highei* 
grounds being left dry, thefe large inland feas or 
lakes would be contracted, and a number of 

* See Bakeweirs tatrodu.dhion to Geology, pages. 217,228, 
234—237, fecond London edition. Not being an advocate for 
any geological theory, and wifhing to prcfent.the leaft cicep* 
tionable one to the rctder, I have feledled thefe remsurkt fr«ift 
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fmaller infulated lakes would occupy the lowefl 
caviries and depreffions ; in ^each of which fe- 
parate depofidons of flrata might take place. 
The lower flrata would therefore be the mod 
widely fpread, and the upper would conftitute 
independent or local formations of greater or 
lefs extent, in which there might be great fimi« 
larity in fome fituations, and much diveriity in 
others. Now fuch is found to be the izQ:. 
The above I confider not as hypdthetical as- 
fumptions, but as legitimate inferences from 
indifputable fads, which will go far to explain 
the formation of the upper furfs^ce of the globe 
in a fimple and intelligible manner, confonant 
with its prefent phyfical flrufliure, 

" On the continent of America, nature afts 
upon a magnificent fcale. Were her operations 
attended to, they, might illuflrate many interefl- 
ing fafts in geology. Since the banks of the 
catarafl: of Niagara were inhabited by Europe- 
ans, they have obferved that it is progrefTively 
fliortening the diflance from Lake Erie to Lake 
Ontario. When it has worn down the inter- 
vening calcareous rocks and effefted a junftion, 
the upper lake will become dry land, and form 
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an cxtenfive plain, furrounded by nfing ground^ 
and watered by a river or fmaller lake, which 
will occupy the loweft part* 

" In this plain future geologifts may trace 
fucceffive layers of frefli- water formation, cover- 
ing the fubjacent limeftone. The gradual de- 
pofition of minute earthy particles, or the more 
rapid fubfidence of mud from fudden inunda- 
tions, will form different diftia^ beds, in which 
will be found remains of freih-water £&,. of ve- 
getables and of quadrupeds.^ 

^^ Large animals are frequently borne along 
by the rapidity of the current, and precipitated 
down the catarad. Their brokeb bones mix- 
ed with calcareous fediment, may form calcare- 
ous rocks where the waters firft fublide after 
their defcent. Bones of quadrupeds are found 
thus intermixed in the calcareous rock at Oib«> 
raltar. 

" Perhaps there was a period when the branch* 
es of Mount Atlas in Africa were united with 

* Myron Hoiley, Efq. after four years of attentive obfenratioA 
in the wcftcrn part of the (late of N. York, while A^ng Canal 
CommiiEoneri is ftrongly tncHnedto this theory Of IocaI formft* 
ttoni* 
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the mountains of Spain, and the Mediterranean 
mixed its waters with the Atlantic through a 
narrow paflage like that of Niagara, lliefe 
two (As would then have a different level, and 
a flupendous catara£b might exift near the 
rocks of Calpe, and bury under its waves many 
of the animals that attempted to crofs the cur* 
rent. 

^' From the intermixture of thefe bones with 
calcareous fediment, the prefent rocks with their 
offeous remains, may have ori^ated. And 
thefe calcareous ftrata may have been raifed to 
their prefent elevation by a fudden fubterraneaa 
explofion, which opened a paflage for the wa- 
ters of the Atlantic, and reduced both feas to 
their prefent level. 

** I believe, that sm enlarged view will be 
fufEcient to prove that all the ftratified rocks 
above red fandftone, are local formations, which 
had their origin in detached hollows or feas of 
great extent, and are limited to certain portions^ 
©f the globe.*'* 

* See Dr. Mitchiirs remarks upon the ancient barriers in our 
diftri^in bis appendix to CiiTicr*s Theory of the Earth. 



BRECCIA. 2r 



u 



STRATUM 11. 



BRECCIA. 



THIS ftratum, like the red fandftone, feems 
not to be univerfal, in its proper geological 
place. But it is rarely wanting where the red 
fandftone is prefent. In our diftrid it is chiefly 
t:onfined to the Connefticut River range, and 
to the graywacke region in the ftate of New- 
York. It is the only fecondary ftratum, which 
I have feen in place eaft of the ftate of New- 
York. I have lately been told however, by an 
intelligent young man, that not only graywacke, 
in which the grindftone beds are found, but 
compafk limeftone and gypfum alfo, appear in 
the fame order of fucceflion in Nova-Scotia, as 
in the ftate of New- York. Mr. Hitchcock 
prefented to the Troy Lyceum a fpecimen of 
bituminous fhale with an impreiSon of a fish^ 

T 
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which was taken from Connefticut river near 
Deerfieldt Similar fpecimens have been found 
at the Rhode-Iiland coal mines and at Middle- 
town, Con. But I do not confider this {hale 
or coal as entitled to a place among regular ftra- 
ta. They are unqueftionably local formations ; 
whether BakewelPs theory in relation to all fe- 
condary rocks be received or not. 

It is a misfortune to this part of the fcience 
of geology, that breccia is fo often confounded 
with both red fandftone and puddingftone by 
American geologifts. Breccia in our diftrid 
. always refts upon red fandftone and is generally 
reddifli, Puddingftone has no conformable po- 
fition } and it confifts of mere maffes of gravel 
cemented together, generally by carbonate of 
lime. Breccia, in the Connefticut river range 
and in the graywacke region in the ftate of 
New- York, is mad^ up of fragments of primi- 
tive rocks ; moftly of gneifs rocks. Pudding,- 
ftone, wherever I have examined it, confifts of 
pebbles of graywacke, argillite, milky quartz, 
or of whatever conftitutes the gravel of that 
immediate vicinity. 

It is a remarkable fad, that, notwithftanding 
the breccia of CatskiW Mo\mv^m% \% fe^^x-i^sji 
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from the primitive rocks of Maffachufetts by 
twenty miles of argillite which contains im- 
mense quantities of milky quartz, it does not 
contain either argillite or milky quartz. I 
have examined the breccia on the higheft part 
of Catskill Mountain, near tlfc Delaware and 
Sufquehanna rivers, in Blenheim, and many 
other towns j and I find it contains a large 
proportion of that tranflucent variety of quartz 
which forms a conftituent of granite and gneifs. 
The Connedicut river range differs only in 
containing more felfpar, and in being generally 
more friable. 

I regret that I am not able* to give a more 
diftinftive charafteriftic for this ftratum. For 
although I am never at a lofs in diftinguifhing 
it from the old red fandftone when I fee it in 
place, I have not feen a fatisfaftory definition 
of it } neither am I able to fupply one. It al- 
ways contains rounded pebbles ; or at leaft 
rounded pebbles may be found within a few 
feet of any aCTumed point. It is faid that the 
old red fandftone fometimes contains rounded 
pebbles alfo ; if it does, fuch pebbles are cer- 
tainly not common. The breccia is always the. 



i>l« BRECCIA. 

uppermoil rock; and, though frequently red 
and in fome parts made up of fine grains fo as 
to refemble the red fandftone, if it is examined 
to the extent of a few yards, the evidences of its 
recent formation will become manifeft. On 
Catskill MounrSn, one mile fouth of the up- 
per lake, the breccia has crumbled off at its utn^ 
der fide, fo that a man may pafs between the 
breccia and red fandftone about twenty feet in- 
to the ledge. Similar appearances to a lefs ex- 
tent are very common all the way to Sufquc;- 
hanna river, wherever the breccia caps the high 
cliffs. 

The bones of land animals and other relics 
found beneath what I denominate breccia, near 
Tappan,* demonftrate this rock to be more re- 
cent than the old red fandftone of Catskill 
Mountains. But the beft locality within my 
knowledge for elucidating this fubjefl:, is that 
which hasattrafted fome notice at Ketch Mills fix 
miles northeafterly from Eaft-Windfor church. 
Con. I had examined this range of red fand- 
ftone and breccia before the late difcoveryj 
but I have fince taken means to have it re-examiiv 

* Sec Akcrly'» Geology of Hudfon*8 ritcr. 
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ed with great care. Mr. Henry Newbury, a 
gentleman of refpedable fcientific acquirement?, 
and the Rev. Sylvefter Eaton, made a perfonal 
examination of it on the 15th of the prefent 
month (April 1820) from whom I received the 
following account. 

The difcovery of the remains of bones, fup- 
pofed to have belonged to a land animal, was 
made by workmen whik digging a well. They 
dug through five feet of alluvial earth, when 
they came to a reddifh rock, into which they 
penetrated fixteen feet. The rock is made up 
of feveral different layers, and the relics are 
found in the loweft one. Some of the layers 
are as well charafterized breccia, as any fpec:- 
mens in the Lyceum. Others are finer grain- 
ed, and appear like red fandftone. Some fpe- 
cimens prefent the charafteriftics of breccia on 
one fide and of red fandftone on the other. But 
rounded pebbles, often as large as a goofe-egg,v^ 
may be found more or lefs in all the layers. 
That in which the bones are embraced is pretty 
fine-grained generally ; but rounded pebbles 
are found in all the fragments, now lying about 
the well, which contain bones. The workmen 

T 2 
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who dug the well, fay that the rock was eafify 
penetrated, excepting fome of the layers which 
^ were made up of quartz pebbles. 

From the above account it is^ evident, that a 
rock which is demonftrated to be of recent for- 
mation by its enclofed relics, often prefents ap- 
pearances nearly fimilar to the old red fandftone.. 
But that on a more extended view, the larg^ 
rounded pebbles prove it to be breccia. 

The proper breccia is interpofed between the 
red fandflone and fuperincumbent rocks at 
Northampton and Deerfield; and it would 
probably be found beneath every locality of 
' thefe rocks if we could have accefs to their bas- 
es. Wherever the breccia repofes on red fand- 
ftone in fteep ledges, the diftindion betweea 
the flrata is as flriking as between the former 
and bafalt. 

Several aggregates are denominated breccia, 
which have no connexion with this ftratum. 
Calcareous breccia, the nagelfluh of Werner, is 
connefted with the compafl: limeftone in our 
diftrift. There is one locality two miles fouth 
of the city of Hudibn adjoining the weft fide 
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of South Bay road, and another two or three 
miles northweft from a place in Chatham, Co- 
lumbia county, called Federal Store. In Ulfter 
county the quartzofe breccia i& manufadured 
into millftones. Mr. Olmfted, a iludent in 
Yale College, prefented to the Troy Lyceum a 
beautiful fpecimen of agate breccia or filicious 
breccia, which he found two miles weft of New- 
Haven. It coniifts of femi-opal and chalcedo- 
ny. The nagelfluh or calcareous breccia, 
which has been applied in building the Capitol 
of the United States, is well known. But all 
thefe fhould rather be denominated breccioids 
than breccia ; as they have no connexion with 
the ftratum. 
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Miflburi.* Dr. E. James found it refting upon 
breccia near Ticonderoga. In the Heldeberg it 
invariably lies immediately upon fandy gray- 
wacke ; and there is no red fandftone nor brec- 
cia prefent. 

The order of the formations is very well il- 
luftrated by the fituation of this lime rock in 
the grayvvacke region, between Maffachufetts 
and Sufquehanna river. For though it is fre- 
quently found thoufands of feet lower than the 
tops of the mountains of graywacke, it is never 
under it. But it uniformly retains its fuperior 
geological pofition, from the lofty cliff's to the 
Iqweft valleys. 

About two miles eaft of Hudfon city is a, 
field of compad limeftone four or five miles in 
length and about a mile in breadth. It is com- 
pletely infulated, and refts upon an infulated, 
hill of graywacke. For the graywacke is dis- 
joined from the ftratum to which it belongs, 
and lies upon argillite. Some part of this lime 

• S^c his view of MlfTouri mines, pages 199 and aaS. Th« 
fandrtone, not red, which he ohfcrvod, is probably an upper lay- 
er of graywacke, or graywacke pafling into fandftone, fimllar t». 
t^at ia the Heldeberg, Catskill Mountains, &c. 
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hill IS fufEciently compaft for marble. Col. 
Darling of Hudfon has wrought fonie of it into 
moft elegant chimney-pieces. The variegated 
hues, arifing from' the colouring matter of the 
various organized fubftances ftill remaining, 
have a beautitiil effedL The polifh, given by 
the artift, tends to prefent the organic remains 
more clearly to view. I faw the moft perfeft 
forms of the anthocepbalite (caryophillite) and 
encrinite^ I had ever feen, in one of thefe polifh- 
£d flabs. 

Northweft of CatskiU village, along the Sus- 
quehanna turnpike, is another large field of 
fhell limeftone on graywacke ; and from two to 
three miles weft of the village is another on the 
Little Delaware turnpike. Perhaps it would 
be more proper to fay^ that the range of com- 
pa6t limeftone, which croflTes Glen's Falls in 
Saratoga county, continues down along the top 
of the graywacke ridge through the weft part 
of Schenedady county, the Ileldeberg, Renfle- 
laerville, Coeymans, Greenville, Hudfon, Cats- 
kill, Kingfton, Marlborough, &c. It is 
not a continuous ftratum now however. It is 
rather a range of infulated fields capping the 
hills of graywacke. 
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It is generally compofed of a pretty loofe 
aggregate of bivalve (hells; though in many 
places it is fufficiently compaft to be wrought as 
marble* At Coeymans it has been wrought as 
well as at Hudfon. A few miles below Albany 
a quarry has lately been opened, which promis- 
es much ufefulnefs.* In truth it may almoft 
always be wrought at the depth of a few feet, 
where the fhells have been pretty thoroughly 
diiintegrated. 

Although this ftratum is more continuous in 
the weftern part of the (late of New- York and 
in all the weftern ftates than in the vicinity of 
Hudfon's river, it is often interrupted by creeks 
and valleys in thofe regions. Wherever it is 
cut through, either the red fandftone, breccia, 
fandy or brittle flaty gray wacke, invariably ap- 
pears.! 

• Dr.T.R. Beck. 

t Extradl from Mr. Henry R. Schoolcraft** commuaicatioii, 
which wa» read before the Troy Lyceum. 

" I confider the prefcnt claffification of fecondary and alluTial 
formations as iht moft dcfciStivc and unfetiled part of geological 
fcicnt e ; and confefs myfelf unable to furnifli many fa<St$ on the 
fubjca. 
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The proper country for the ftudy of this ftra- 
tuin is the graywacke region betweeirthe Hud< 

*< Our theories fhould be the rcfuk of obfcrvatioo, and fa<SU 
ihould never be diflorted by theory. I have endeavored to ad- 
here rigidiy to this principle in all my refearches. In my tour 
through the valley of the MifliHppi I colJedted fome fuSts with 
a view to a geological map of that country ; but I haver».id little 
upon the fubjedt, wifliing for more time for obfervation and rc« 
Hcdlion. 

*< I faw no.gypfum ia MifTouri or Arkaufaw in Jiiu, The vafl 
bodies of felenite, (cryllallijced gypfum) reported to ezifl near the 
Grand Saline, on the Arkaofaw, I mentioned on the authority 
of Mr. Sibley, of St. Louis. He made a perfonal examination, 
and brought away feveral beautiful fpecimena. He gave no par* 
ticulars refpe(5ling its geological fituation, which are fufficiently 
precife to be of any fervice in a fcientiBc point of view. Tn Il- 
linois I faw fmall quantities of cryflallizcd gypfum, reding in de- 
tached flakes upon fccondary limeftone, and alfo forming fmall 
layers in it. 

** A fandflonc Ilratum is very eztenfive in the vall-ty of the Mis- 
iifippi. It is fumetimes mixed with calcareous particles fufficient 
to exhibit a flight eiFcrvefcence with muriatic acid. (See note to 
page 2114] It is the bafis on which the fecondary limcftone of 
Ohio, Indiana, liiinois, Miifouri, part of Kentucky, Tenneffee, and 
Arkanfsw, refts. k is the lower rock which is fomerimes feen 
a few feet above, and fometimes a few feet below, the water on 
the banks of the Ohio, MiiBfippi, Arkanfaw, White river, St. 
Francis, Black river, Gafconade, Merrimack, and other Areanls 
running into tlie MiiTouri — all of which I have particularly ex- 
amined. 

*' Along the banks of the 0«achitta« in Arkanfaw territory, we 
And flate pervaded by large veins of common quartz rock. I 

U 
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fon and the Sufquehanna. Here may be found 
hundreds of patches and fields of it ; fomecimes 

have not been far enough towardt the territories of New-Mexi- 
co to fpeak of the mineral phyfiognomy of that fcdlion of country. 
Neither have 1 travelled a fufficient diftance towards the Rocky 
Mountains to give an account of its geological chasadtcr, nor 
liow far its primitive fpurs (if primitive) may reach towards the 
cafl and north. 

*< The fecondary lime(lone> which charadlerizes Weftern Ame- 
rica, is fo vaft, fo illimitable, as to weary the patiencci if it does 
not drain the pockets, of the travelling gcologift. It extends far 
beyond the prefent fettlcmcnts, into regions known only to hunt- 
ers and favages. 

<* The infulatcd ridge of granite, which 1 have noticed in Madi- 
fon and Wa(hington counties, MifTouri, is an obje^ of the high^ 
c(l iatereft. Surrounded by hundreds, and I might fay by thoii.- 
fands, of nules of fecondary rocks, here repofesone of the oldeft 
of the primitive rocks— old red granite. The pinnacle of a pri- 
meval mountain, nearly fubmcrged by more recent depofites, 
now hardened into rocks. Viewed in connexion with the fur- 
rounding country, it appears to me to prefent fome unmfwera- 
ble arguments in fupport of that theory which afcribes the for- 
mation of the earth chiefly to the agency of water. If the Wer- 
nerians wonld frankly admit the partial agency of fire, no .force 
of rcafoning appears capable of difproving the do^rines they 
teach. 

*' From the north of this granitic tradt extends a range of gra- 
nular quartz, maintaining a parallelifm with the Miillfippi for 
about 40 miles. This is occafionally broken by rivulets, and ter- 
minates or difappears near the banks of the river, between St. 
Genevieve and HercuUneum. A flratum of limeftone, more ex- 
tcDilvc than the granular quzTtz, xvitl/owt organic r^mtfiff/, extendi 
wcfl of it fo far as to embrace iVie \c3iA mucftoC Potofi." 
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capping the higheft mountains, fometimes in a 
ftate which clearly indicates its haying flidden 
down frdni higher elevations, and fometimes in 
boulders and blocks intermixed with alluvion. 
Its former existence is often teftified by fmall 
pebbles of it intermixed with pebbles of other^ 
fecondary rocks ; and by its ferving as a cement 
in the formation of puddingftone. A very per- 
fefl: locality of this kind of puddingftone is pre- 
feiited in the bank of alluvion at the foutheaft 
part of the city of Troy. It was a very impor- 
tant fuggeftioii of Bakewell, that every ftratum 
muft have had its turn of being the uppermoft 
of all ftrata. When the compaft limeftone 
ftratum was uppermoft, there muft have been 
much filicious matter in a ftate of fohition ; for 
it is every where pervaded with the moft per- 
fe€t hornftone. I have feen layers of it more 
than 20 feet in length and two inches thick near 
Bethlehem cavern?, Albany county^ fome of 
which contain petrifaftions. I found fcveral 
fpecimens at the fame locality, which I depofit" 
ed in the Troy Lyceum, containing globular 
mafles an inch in diameter of a lighter colour 
than the encafing hornftone. I confider thefe 
as nodules of real flint. 
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That this llratum recently formed the bed of 
the ocean is manifeft, from its being chiefly 
made up of oceanic relics. But whether the 
" mighty waters retired," two, three or four 
thoufand years ago, I prefume we fhall nevep 
be able to afcertain from any evidence prefented 
by thcfe petrifaftions. Dr. Mitchill obferves, 
" On viewing thefe productions, the mind en* 
'^ deavors to fix that unafcertained time, when 
•' the oceanic waters of the primitive globe roll- 
'• ed over this region.'* 

Ihis is the only cavernous ftratum in North-* 
America, and probably in the world. A few 
caverns have been found in other ftrata j but 
they generally depend on accidental difruptions 
or particular diiintegrations. This is the only 
ftratum whofe very ftrufture neceffarily renders 
it cavernous. When the waters of the ocean 
retired, the calcareous cement, which now holds 
the (hells together, was in the ftate of a foft 
parte. This may be proved by producing an 
artificial folution and proving by experiment, 
that it will not harden under water. After the 
waters retired, the parts expofed to the fun*s 
rays begau to harden, contraft^ and crack intq 
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Hocks. In fome parts of the Heldeberg thefe 
blocks are of great extent ; but I have feen 
acres of it where the ftratumis very thin, chequer- 
ed up into blocks from two, to ten, feet fquare. 
Where the ftratum is very thick and the fiffures 
very long, large caverns were frequently formed. 
For the upper furface of the ftratum was foon 
dried and indurated ; while the whole remained 
foft a long time a few feet below the furfac^- 
If a ft ream of water happened to flow in the vi- 
cinity of a fiflure, it would probably make its 
way into it, and foon wafii away the loofe Ihells 
beneath the furface which were merely envelop^ 
ed in feft calcareous pa<Je^ 

1 have exammed four of the largeff caverns 
in the Heldeberg, and they all ftill exhibit con- 
clufive evidence of their having been once in 
the ftate of mere fiffures ; and ftreams of water 
ftill traverfe them all. The largeft of thefe ca- 
verns is the great cave at Bethlehem, twelve 
miles fouthweftirom Albany. This is a few 
feet more than the fourth of a mile in length.* 

Throughout its whole extent we can trace the 

.1 

• It was accurately mcafured by my brother, Rev. Sylvcftrr 
Eaton. 

U 2 
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fiffure overhead ; though the edges of the rocks 
above have pitched in againft each other fo as 
to clofe it. 

The vaft caverns of Kentucky containing ni- 
trate of potafli and nitrate of limey defcribed by 
Dr. Samuel Brown^ of Alabama, and Mr. W. 
B. Stilfon, are in the fame ftratum. Alfo thofe 
of Tenneffee defcribed by the Rev. E* Cornelius 
and by Mr. J. H. Kain. Mr. M'Conihe found 

r 

many vaft caverns and fubterranean avenues in 
Indiana, all in the comp^St (hellrlimeftone. But 
there are no caverns in what is called the water- 
limeftone, which on being made into a pafte 
hardens under water. This fubftance will be 
defcribed under fecondary fandftone. 

Mr. M^Conihe difcovered an extenfive iayer 
of the true white lithographic ftone in connexion 
with the compact limeftone in Indiana. He 
has depofited fmall fpecimens in the Troy Ly- 
ceum, precifejy refembling that which Dr, 
Samuel Brown confiders as the moft perfefl: 
variety.* 

* Dr. Brown fliowed mc a fpecimen of the (looe, with fpeci- 
mens of Mr. Otis* beautiful lithographic drawings. He would 
"Tad abundant iriaterials for this ufe in Indiana. 
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It has long baen a fubjeft of general remark, 
that no chalk is to be found in North America. 
But Mr. Schoolcraft found it in abundance along 
the banks of the Miflifippi, between the mouths 
of the Ohio and Miflburi. It is in connexion 
with compafl: limeftone, and contains flint 
nodules.* 

The concentric globes of carbonate of limej 
conftituting a part of the rock of Gibraltar, are 
well known. Dr. Steel prefented to the Troy 
Lyceum hemifpheres of fimilar conformations, 
which he found near Saratoga Springs. They 
ard three and four inches in diameter : but 
eoarfe-grained, grey, and tiot variegated like 
thofe from Gibraltar.! 

Ooal is found in connexion with compadt fliell 
, limeftone in the weftern part of the ftate of New- 
York. Mr. C. Atwater found it in the fame 
connexion in the ftate of Ohio. Mr. David 
Thomas obferved it in many localities in the 

* Sec Schoolcraft*s View of Miflburi Mines, pages i8o and 
f Thefe mafles or nodules feem to belong to Cleaveland's fub- 

fpCCies, COMCRSTXO CARBONATS QV LIMS. 



234 COMPACT LIMESTONE. 

Weftern States — ^always in conaexion with tfie 
fheli limeftone. The flate which he faw in con- 
nexion with it was unqueftionably the bitumi- 
Hous fhale^ which generally oveFlays coal. 

Thisftratumisnot metalliferous. Mr. School- 
craft found jafper in it in MifTouri, and nitrate 
of potafli cryftallized in crevices along extenfive 
rocks.* Very few imbedded or diffemmated 
minerals, however, are found in it ; excepting* 
the various forms of calcareous cryftals, and 
rarely a little fulphate of lime. 

Before I difmifs this ftratum, I will extrarft, 
from the tranfaftions of the Troy Lyceum, an 
article refpeSing the difcovery of fulphate of 
ftrontian. *' Mr. William A. Bird, the fur- 
veyor who accompanied Gen. P. B. Porter in 
running the boundary line bet^^cen the United 
States and Canada, has returned with many in- 
terefting fiafts and fpecimens colledled about the 
head of St. Lawrence and the Lakes Ontarie 
and Erie. He difcovered, in company with 
Capt. Douglas of Weft-Point, a new locality of 
a mineral, which, by the experiments of Mr. 

* See pages 906 and io8, View of Miflburi Mines. 
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Amos Eaton, performed before the Lyceum, 
proves to be cryftalli2ed fulphate of ftrontian. 

" As feveral minerals have been taken for 
fulphate of ftrontian, which were afterwards 
found to be barytes ; and as it is doubted whe- 
ther there is any fuch mineral in North Ameri- 
ca, it may be proper to give Mr. Eaton's tefts 
and experiments. He fufed it and exhibited 
the purple flame before the blow-pipe. The 
melted globule gave a four tafte ; though after 
four hours it fell to powder and gave the tafte 
©f fulphuretted hydrogeiu. He formed a mu- 
riate of it, which gave a blood-red flame, both 
in a dry powdei? and diflblved in alcohol, when 
applied to a candle wick. Its fpecific gravity 
appears to vary from 3.79 to 3.96, by repeated 
trials made by Drs* Wells and Hale ; but moft 
of the fpecimens gave 3.85. It is the foliated 
variety, always tranflucent and often tranfpa- 
rent. Colour hyaline, often (haded with blue. 

Luftre ftrong and frequently iridefcent. The 
cryftals are moftly tabular with many oblique 
re-entering angles, prefenting a ftriated appear- 
ance. Som^ cryftals are rhomboidal prifms 
with two oppofite truncated angles* This mi« 
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neral is found in compaft, and fhell limeftone, 
on Mofs Ifland, in Lake Erie, two miles weft 
of Put-in-Bay." 



Dr. John Torrey of New- York, has fince 
analyzed this mineral and produced the fame 
refults, with feveral additional ones j demon- 
ftrating it to be cryftallized fulphate of ftron- 
tian* This is the only locality of cryftallized 
fulphate of ftrontian difcovered in North Ameri- 
ca. It is doubtful whether any variety of this 
mineral has been difcovered before in this 
country; though feveral localities have been 
publicly announced. 
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STRATUM 13. 



GYPSUM. 



IT is the opinion of many geologifts, who 
have carefully ftudied our weftern rocks, that 
gypfum ought rather to be confidered as form- 
ing beds in compadl limeftone, than as confti- 
tuting a ftratum. My knowledge on this fub- 
jeA is too limited to authorize an opinion. I 
{hall therefore follow thofe, who treat it as a 
ftratum.* 



* £ztr>£t from 3 paper read before the Troy hyccum by Ifavc 
M<Conihc,£f(^. 

** My route was nearly through the centre of the populattoa 
of Indiana, though far fouth of the centre of the territory, k is 
the general underftanding in the eallern (latef, that all the weft- 
crn part of the United Statcf is of an even furface. Such at lead 
was my impreiliop, when I fct out to journey to the weft. Such 
is very generally the fa& throughout much of the vaft valley of 
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The gypfum of our diftrift is remarkable for 
its dark brown and black cryftals, or black fe- 

tbc Mflifippi. But the part of Indiana through which I travel* 
led ii aa hilly as fome parts of New-England, though the hills 
have moftly rounded fummits, and are denominated knobs bj the 
inhabitants. 

** This is evidently a fecondary country ; though tranfitipn 
rocks often appear. In fa(^) evidences occur at irregular inter* 
valt, fufficient to lead the mind to the conclufioo, that the whole 
country is underlaid at no great depth, with a continuation of 
the traniition rocks which predominate in the vicinity of Hud- 
son's river in the (late of New- York. I found one locality of 
well charadierized argillite at the bottom of a creek. This was 
among that range of hills, which commences at Ncw-AIbany, 
about six miles from the Ohio, and continues fifty or fixty miles. 
Along thccaftcm edge of this range of hills, the red fandftone 
prevails, often of that hard flaty variety, common in Catskill 
Mountains. Detached maiTes of gray wacke frequently occur here 
alfo. Whenever thefe tranfition rocks appear, the circumftances 
attending them and their geological connexions clearly indicate 
that they are left in view, by the difintegration of the fecondary 
rocks, which had once overlayed them. 

<* Vaft horizontal layers of fecondary limeflone are extended 
t»ver fnoft of this (late, which abound in organic relics. Thefe 
relics are moft abundant, however, in fome particular localities. 
In what is called the Barrens of Wafliington county, Madreporites 
of the liom-fhaped variety appear in thoufands. Pect'mites, At»' 
miies and Tgrehatulite* are found in every place, where there is 
compadfc limeftone. 

" About fifty miles from the Falls of the Ohio there is a lo- 
cality of remarkably compact, fine-grained, variegated limeflone, 
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icnitc. Carbonate of lime is frequently blended 
with it, even in its moft exteiifive localities j fo 
that it often effervefces with acids. 

It is remarkable that, though the bnMmifh 
grey gypfum of Nova-Scotia gives a white 
ftreak, the fame coloured gypfum of the (late of 
New-York gives a grey ftreak. This fafl: was 
firft noticed by plafter grinders. They obferv- 
ed that the fame coloured gypfum, which, if 



Alternating with its layers I found large quantities of the true 
white lithographic ftone; now becoming a very important mine- 
ral, Hnce Dr. Samuel Brown, of Alabama, introduced the litho- . 
graphic art into this country. I hare depofited fmall fpeclmens 
of it in the Troy Lyeeum. 

•* Near this place workmen were engaged in digging a well. I 
took fpecimens from the fragments of two rocks, which fcemed 
to be in place about thirty and thirty-five feet below the furface, 
and merely noted down their relative portions and locality. On 
examining them (ince, I find the lower rock to be gypsum^ over- 
laid with fccondary calcareous fandftone. 

• 

" The lime rocks of this flateare remarkably cavernous. There 
are feveral pretty large flreams of water, which difappear for 
miles through the vaft fiiTures and cavities in thefe rocks. There 
is one, whofe return to open day has not yet been difcovered. 

'<In the alluvion I foundvellcharatSkerized fragments of agate. 
Also chalcedony, semi^opal and ^ne finople jafpcr.'* 

. W 
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from Nova-Scotia gave a white flour, would 
gjye afhes-coloured flour if it was obtained from 
the weft. 

Gypfum is vfsry abundant in the counties of 
Madifon and Onondaga, N(^w-Tork ; particu- 
larly in the towns of JSuUivan, Manlius and 
Camillus. Mr. D^ H. Chapman prefented 
fibrQu$ gypfum of- the moft beautiful kiody 
which he obtained at Manlius. The fibr^ are 
four inches in length, a little curved, of a pearly- 
white colour, and of much firmer texture thaqi 
the fpecinxpns frooii Nova-Scotia. 

I have ndt been informed of the difcovery of 
any organized remains in the gypsum of thp 
weft ; though it is overlayed with, and is re* 
pofed upon, ftrata which abound in them. 

Sulphate of lime is frequently found attached 
to other rocks in fmall fpecimens. Thefe ought 
to be called fulphate of lime merely, not gyp- 
fum ; becaufe the latter name is calculated to 
excite falfe expectations. Wherever the foft 
granular variety of iron pyrites is difleminated 
in carbonate of lime, the pyrites becomes de- 
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compofed on expofure and fulpHSftfe of iron is 
produced. Whenever the latter fubftance is 
waihed down on the furface or in the fiffures of 
carbonate of lime, the carbonate is decompofed 
and the fulphate is produced. Dr. Mitcfaill 
obferved this procefs going on at Niagara Falls, 
I found a graywacke ledge faced with this for.- 
mation of fulphate of lime in Blenheim on the 

weft bank of the Schoharie. 

* 

I have never been informed of any anhydrous 
gypfum in our diftri£h Neither h<^ve I feen 
any fufficiently white and compaft to form 
alabafter. 

It appears from the obfervations of M'Cluve, 
Mitchill, Mr. Caleb At water and others, that 
rock-falt accompanies the gypfum along the 
great range which extends from Onondaga 
lake to the ftate of Tenneffee. M^Clure ob- 
ferved the fame connexion in Poland, Eu- 
rope. 

Since I wrote the above, I received a letter 
from Auftin Abbott, Efq. the Correfponding 
Secretary of the Hudfon Sd^wx^Sis:. fe^^^^v^v^s^'. 
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^affuring m«i on the authority of Walter 
Patterfon, Efq. that patches of gypfum are 
fometimes found on the compafl limeftone 
ridges near Ancram furnace^ in Columbia 
countv. 



r 
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STRATUM 14 



SECONDARY SANDSTONE. 



I REGRET that it is not in my power to 
prefent the reader with many fads, relating to 
this ftratum, which have fallen under my own ob- 
fervation. I have received no evidence of its 
exiftence eaft of the river Hudfon ; though it ap- 
pears to be of great extent to the weft. 

This ftratum had never been defcribed to 
me, neither had I feen a fpecimen in any cabi- 
net, when I vifited a locality of it on the Hel- 
deberg, in company with the Prefident of the 
Troy Lyceum and Dr. T. R. Beck. We were 
perfedly at a lofs in l?ibelling our fpecimens 
taken from this rock ; neither did we then fet- 
tle its geological pofition. After two more vi- 
fits in company with fevtraV xcvexcJ^^x^ ^^ "?^^ 

w 2 
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Lyceum, and after attentively reading Bakeweirs 
defcription of feveral varieties of fecoadary fand- 
ftone, as well as tbofe of other European geolo- 
gifts, we ventured to denominate it Seconda- 
ry Sandftone. 

It is chiefly filicious and very fine grained ; 
rarely containing carbonate of lime fufficient to 
eflfervefce with acids. It is grey, yellowifli or 
brownifh. The beft locality in the Heldeberg 
is a little eaft of Pucker-Street ; where the rock 
is divided by open fiffures or Teams into pretty 
regular blocks. Thefe fiffures appear like ar- 
tificial cuts ; and the blocks prefent faces aU 
moft as fmooth as if wrought by the chiffel* 
This rock abounds in ' organic remains, appa- 
rently of more recent formation than thofe ia 
compafl: limeftone. Culmiferous petrifaftions^ 
frequently occur, and the animal remains are 
often eafily feparated from the rock in a very 
perfeft ftate. 

It refts upon compaft limeftone generally. 
1 found one locality however, where the lime- 
ftone was wanting for feveral feet ; and here if 
Jay immediately on thefandy gray wacke, which 
underlays the limeftone, TYit^ooto^-^cvrern 
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two miles north of Pucker-Street is graywacke, 
the walls are compafl: limeftone, and the cover- 
ing is fecondary fendftone abounding mfavojites 
and encriniies. 

From the obfervations of geologifts, who 
have travelled in the weftem country, I am in- 
clined to confider the fecondary fandftone of 
the Heldeberg as the loweft layer of this ftratum^ 
which may have been ^nce covered with feve^* 
ral others. And lam inclined to believe, that 
future obfervations will demand a fubdivifion 
of this flratum into three or four. It is proba- 
ble that at kaft one of thefe fubdivifions ought 
not to be called fandftone. But I prefer treat- 
ing them as fubordinates or varieties, to running 
the risk of creating untenable fubdivifions. 

I am indebted to my friend and clafs-mate, 
Myron Holley, l!fq. Canal Commiffioner, for 
the mod important fads refpefting this ftratum. 
In confequence of the enquiry, which the Hel- 
deberg locality and fome fpecimens brought to 
Albany by Mr. Holley in the winter of 1819, 
had excited, he ftudied this ftratum attentively, 
while engaged in his official duties along the 
great Weftern Canal. He o\ilexN^ ^^. %i^ "^^ 
tray from near the eaft ba\Hidi^ oiU.^«fiL^o\vcia^3^^ 



246 SECONDARY SANDSTONE. 

ty to the weft bounds of Niagara, a diftance of 
almoft two hundred miles. It generally refts 
upon ihell limeftone, where its fupporting ftra- 
tum is in view. Wherever the gypfum occurs, 
it invariably lies beneath this ftratum. He re* 
fers more particularly to the gypfum beds in the 
towns of Sullivan and Manlius. He prefented 
fpecimens to the Troy Lyceum, which are fimi- 
lar to thofe which Mr. M^Conihe found over- 
laying gypfum in a well in Indiana. 

Wherever Mr- Holley obferved the order of 
the layers conftituting this ftratum, particularly 
where the works on the Canal required that they 
fliould be cut through, they were found as foU 
lows. The uppermoft layer is very coarfe fand- 
ftone or gritftone, moftly filicious and abound*^ 
ing in organic relics. The next layer below it 
is light grey, and contains confiderable carbo- 
nate of lime. The next is bluifh and blue, and 
is chiefly carbonate of lime with fome alumine 
and a little lilex. The loweft layer is the wa* 
ier Hmejione. This laft is the ftone which har- 
dens under water, after being burned, pulveriz- 
ed and made into a pafte.* It confifts of car- 

• This remarkable property, hardening under water, was dis- 
covered by Canvafs White, Efq. one offlic Canal Engineers. He 
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bonate of lime, alumme and filex, with a little 
oxyd of iron. In the fpecimens which Mr. H. 
prefented to the Troy Lyceum, grains of gyp. 
fum are diiTeminated* 

Mr. M^Conihe examined a well twenty^five 
feet deep in this ftratum, feventy miles weft of 
Vincennes in Illinois, on a rifmg ground, which 
prefented the following layers. The uppermoft 
was rather coarfe calcareous fandftone. The 
next feemed to be a talcofe fandftone, of a ilaty 
ftru£ture. The next calcareous fand, in a loofe 
ftate. The loweft was almoft wholly filicious 
fandftone. 

From a comparifon of fpecimens from the 
two localities, obferved by Mr. Holley and Mr. 

went to England to examine the canals of thatcouiitiy; and par- 
ticularly to acquaint himfelf with the Engliih method of con* 
ftru<£ling locks. On his return he brought home fpecimens of 
the reck, called ftptarium^ which is ufed for locks on account of 
its hardening under water. -He thought it refembled this variety 
of feeondary fandftone ; and on making trial, he found it to be 
equally well - adapted to this ufe. The benefits refulting from 
this difcovery in conftrn^ing locks and cifterns, is incalculable. 

Mr. Hadley, Profeflbr of Chemiftry in the Fairfield Medical 
Academy, carefully analyzed it, and gave the proportions of aU 
the conlUtuentt. . 
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M'Conihe, it appears that the layers are in fome 
meafure analogous, but not iimilar. Is not this 
good evidence in proof of Bakewell's theory of 
local formations ? It certainly accords with his 
inference, that " there might be great fimilarity 
in fome fituations,and much diverfity in others/* 
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STRATUM 15. 



BASALT. 



WHEREVER I have had accefs to the ba- 
fis of a greenftone trap rock in place, I found 
it refted on a fine-grained variety ,^ quite as fine 
a^ any fpecimens of European bafalt. It is g&> 
nerally porous ; being of that variety called 
amygdaloid, or toadftone* But fpecimens may 
be obtained feveral feet in extent, perfectly 
compad, without a pore. 

This ftratum is not only very different from 
the common greenftone trap in its texture ; 
but its meeting with the greenftone is always 
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confpicuous. The two ftrata do not pafs into 
each other by imperceptible gradations, nor al- 
ternate like fome other ftrata. The weft fide 
of Mount Holyoke on Connefticut river, and 
the weft fide of Deerfield hill eaft of the acade- 
my, are good localities. Alfo moft of the ridge 
of rocks which extends along the northweft fide 
of Salftonftall's pond in Eaft-Haven, four or 
five miles eaft from New-Haven. 

In Deerfield there are bafaltic columns of a 
polyhedral form ; in all refpeds refembling the 
joint of a bafaltic column in Gibbs* cabinet 
from Giant's caufeway, and of quite as compafl: 
a texture. Thefe columns were firft obferved 
by Mr. Hitchcock. But were I to difpofe of 
thefe rocks according to my own views of this 
fubjeft, I would place thefe columns as well as 
thofe of Giant's caufeway with the greenftone 
trap ; and make a diftind ftratura confifting of 
the fine grained bafalt, including the amygda- 
loid. For thefe two varieties often compofe 
the fame individual rock, and are much finer 
grained than the columns from Ireland. I 
have a fpecimen of bafalt from Scotland, pre- 



BASALT. :261 

cifely refembling the fine bafalt of Mount Holy- 
oke, which underiays the greenftone columns. 

The bafalt of our diftrid is remarkable for 
the numerous fmall minerals embraced in it. 
In DeerfieM Mr. Hitchcock conduced me to a 
locality of this rods which contains prehnite, 
zeolite, chalcedony, agate, fardonyx, analcime, 
chabafie, ftilbite, amathyftine and lamellar quartz, 
and calcareous fpar. . Many of thefe minerals 
have been found at Mount Holyoke and Sal- 
ftonftairs pond. Mr. Pierce found prehnite, 
zeolite and ftilbite in this rock in New-Jerfey. 

I found fpecimens of this rock a little north of 
the greenftonc columns in Mt. Holyoke, which 
refemble blackfmiths* cinders. The variety 
called amygdaloid is remarkably cellular ; and 
the cells appear like thofe in light bakers* dough. 
Bakewell confiders this peculiar ftrudure as 
evidence of its having been fufed and cooled 
under water, probably under the fea. " Thefe 
beds of bafalt," he fays, " were formed under 
the fea by the ejedtion of lava, which flowing 
over the moift fubmarine ground, would confine 
a portion of water beneath the melted mafs. 

X 
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This water would be converted into elaftic va- 
por, or fteam, which would endeavor to expand. 
But where the fuperincumbent preffure prevent- 
ed its efcape, it would form cavities." He fup- 
pofes the fame eruption might form the cellular 
amygdaloid and compadl bafalt ; as it would 
naturally be cellular below and compad above.^ 

■ * See Bakeweirs IntrodudlioD to GtcAogj, pages 141 and 142, 
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STRATUM 16. 



GREENSTONE TRAP. 



m* 



IN our diftnd this rock appears as if piled 
upon other ftrata artificially. And Dr. ]. W. 
Webfter reprefents the greenftone about Edin- 
burgh as prefenting a fimilar appearance.*' 
Travellers frequently compare them to- the ru- 
ins of ancient caftles. 

There is a range of greenftone hills extend- 
ing from New-Haven, Con. through the weft 
parifh of Hartford, through Northampton and 
Deerfield, to Greenfield ; a diftance of about 
one hundred miles. • The three eminences ar- 
ranged about New-Haven, denominated Eaft 
Rock, Pine Rock, and Weft Rock, belong to 
this range. The monument, or obfervatory, 

* $ee his sketch in the Am. Jour, of Sci. p. 23 1. 
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weft of Hartford is biiilt upon a greenftone hill 
belonging to this range. Mount Holyoke and 
Mount Tom, near Northampton, are infulated 
fields of the fame broken chain. 

The range of this rock, which has excited 
the moft attention, is that called the Palifadoes. 
It commences below the Highlands onthe weft 
fhore of tht river Hudfon, and extends along, 
forming its weftern bank, with but one interrup- 
tion, for thirty-eight miles. Oppofite to the 
city of New- York it winds away wefterly, 
acrofs the ft ate of New-Jerfey to the diftance pf 
eighty miles.* The fublime emotions excited 
by the grandeur of thefe ftupendous columns 
are fiamiliar to the many thoufands who have 
failed up the Hudfon. 

In various parts of the greenftone trap of our 
diftria, we find very perfeft polyhedral co- 
lumns ; and almoft every where a polyhedral 
or rhomboidal tendency. The fouthweft fide 
of Mount Holyoke prefents a colonnade of the 
moft perfefl: polyhedral pillars ; imitating the 
niceft works of art. Joints of the columns are 

• Sec Dr. Akcrl^'j Geology of Hudfou river, pag;cs a 7— 31. 
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broken out in fome places, fo that the upper 
ones prefent their convex bafes, refembling the 
bottoms of large potalh kettles ; while the con- 
cave joints below will contain feveral gallons of 
water. The rock is remarkably fiflile in every 
part of this mountain. When a joint of thefe 
columns falls, it is fhivered into a thoufand 
pieces. 

The columns of Weft Rock, New-Haven, 
are not fo regular in form ; but they are not fo 
fiflile. Befides^ they break more readily into 
blocks fuited for building-ftone. Moft of the 
walls in New-Haven are built of this rock. 

The greenftone trap of our diftrift generally 
refts upon red fandftone or red breccia. But 
there is a place at the fouthweft end of Mount 
Holyoke, where it feems to fink down into a 
rent or fiflure in the red fandftone,' pafling un- 
der Connefticut river. There is a fimilar ap- 
pearance at Deerfield river, juft above its mouth, 
where it empties into the Connecticut. 

A Scotch gentleman,* who .has attended 
Jamefon's leftures in Edinburgh, on examining 

♦ Dr. M'Naughion of Albany. 

X 2 
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my fpecimens from Mount Holyoke, pronounc- 
es them the true whinjione of Scotland. This 
rock aflfords but few difleminated minerals. 
The fiffures are fometimes faced with carbonate 
of lime, and rarely with zeolite. Mr* Silli- 
man found confiderable of the latter mineral in 
horizontal veins in Pine Rock. And I found 
confiderable dark brown augite in the fame 
locality. Mr. Silliman fays, that moft green- 
flone, if heated and pulverized, will form a wa« 
ter-proof mortar.* 

Are bafalt and greenftone trap of volcanic 
origin ? This fecms to be a fubjed of very ge- 
neral difcufiion among modern geologifts. 
Bakewell fays, " I am inclined to think that 
" the part of Dr. Button's theory, which re- 
" lates to the igneous origin of bafaltic rocks, 
" is as well eftabliflied as the nature of the fub- 
jeft will admit of j other parts of the fyftem 
are much leffr fatisfaftory.t jj 

* Sec his note to the 343d page of J^ruce's Journal. 

t Page 135. 
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THIS h the moft univerfal of all ftrau. 
Every inch of dry land, which is neither naked 
rock nor covered with alluvion, is ftrewed over 
with geeft. Its character is generally indicated 
by the rock upon which it lies, and by thofe 
which have recently difappeared,* 

* Extract from an cfTay which I wrote for the Journal of the 
Board of Agriculture, publi(hed at Albany, page 5S. 

"The principal diiiatcgrating agents are water and change of 
temperature. In ail rocks we find xkatural cleavages. Rains and 
melting fnows fill thefe clearages with water ; which, on freezing* 
extends its volume, and thereby fubdiTides the mafa of rock into 
fmi^l portiois. More {Surface being thereafter pr^icnted to the 
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through Pittsfield and Dakon, there is con- 
fiderable calcareous and filicious geeft and fom^ 
alluvion. 

Between the weft bounds of Maffachufetts 
and the river Hudfon, the foil is chiefly argil- 
laceous and filicious geeft, compofed of argil- 
lite and gray wacke. Between the Hudfon and 
Sufquehanna rivers, along our fe£tion, it is 
more filicious, though a parallel fedion might 
be drawn about fifty miles north, which would 
pafs through a country of alluvion alternating 
with calcareous and argillaceous geeft. In our 
fedion, however, there are many patches of ar- 
gillaceous geeft, formed of the argillaceous lay- 
ers of gray wacke. There are alfo many patches 
of deep alluvion. 



<« In the eaftfrn parts of Columbia county the ilktu rock has 
paflcd away and left the granular limenone, which is the next 
flratum beneath it, bare. Near what is called Canaan Corner^ 
is a manifeft locality. Confequcntly, the di integrating agents 
hare commenced their attack upon it, and will greatly improve 
the neighbouring foil by the addition of carbonate of lime. In 
the wedern pirt of the fame county, the upper, or fecondary, 
ftratum of limeftone ftill remains above the graywackc. Confc- 
<^uently the foil is daily improved in that di(lri<5t by the moul- 
dering down of that rock.*' 
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On a general view of our diftrift, we may 
confider the New-England ftates and the north, 
eaft, and foutheaft, part of the ftate of New- 
York, as the proper territory of geeft. This 
portion of our diftrifl:, however, embraces feve- 
ral hundred fquare miles of alluvion. Particu- 
larly along the banks of the great rivers, near 
the fhores of the fea and oil the iilands. 

Though this (Iratum is generally made up of 
the diiintegrated fragments of the neareft rocks, 
fome of its conftituents appear, in many locali- 
ties, to have been tranfported from a confider- 
able diftance. More efpecially where it is fitu- 
ated near the bafe of a high mountain. There 
may alfo have been confiderable commixture 
between the geeft of different parts of level trads, 
before the fubfidence of the oceanic waters left 
it bare. But it generally appears to be very 
nearly related to the exifting bafis rock. 
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STRATUM 18. 



ALLUVION. 



HITHERTO there has be«i ao fubdtvificm 
of this flratum, founded upon the relative ages 
of different layers. Gravel, land, clay and loam 
are faid to compofe this firatum ; either, or all, 
of which may be in any place or of any age. 
After I had coUefted my materials for this Ara« 
turn and arranged them in the ufual way, I re« 
ceived a letter from Mr. Henry R. Schoolcraft 
which fet me upon a new courfe of enquiry. 
He propofes to fubdivide this (Iratum according 
to the relative ages of the different kinds, and 
afligns difl:in£l:ive charaderiftics for each kind. 
It would be very gratifying to me to publifh his 
letter ; but it was written in hade at the laft 
moment of his departure on the Northweflem 
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expedition with Gov. Cafs, and in a familiar 
ftyle which evinces that he did not exped me 
to take that liberty. 

After applying his fuggeftions to all the fads 
within my knowledge, I am inclined to confider 
the three-fold divifion, which he propofes z% 
hardly tenable. I fhall attempt a two-fold di- 
vifion, upon this plan, leaving all further im- 
provement to be made by Mr. S. after his re- 
turn, when his ftock of materials will be fullv 
adequate to the objed. 

Primary Alluvion. 

This is that kind of alluvion, which appears 
to have been formed when the earth, or at leaft 
that portion of it in the vicinity of fuch alluvi- 
on, was deftitute of vegetables. Confequently 
there are no trunks of trees, nor other vegeta- 
ble remains, embraced in it nor under it. The 
alluvion embracing the iron ore beds of Salis- 
bury, Con.' is a very perfefl: example. The 
banks of alluvion along the eaft fide of this 
city (Troy) are alfo primary. Mr. Schoolcraft 
confiders (;he alluvion embracing the lead ore 
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of Miflbiiri as truly primitive. I have fcen 
ochre in Williamftown, Mafs. and in Blenheim, 
N. Y. in this kind of alluvion ; alfo bog ore in 
the latter place, and in the Highlands. 

Having examined but few localities fmce this 
very interefting fuggeftion reached me, I. dare 
not venture to name even thofe localities, with 
which I am very familiar. Thefe remarks will 
be fuiEcient to induce the reader to make thofe 
enquiries, which will materially aid this depart- 
ment of the fcience. 

Secondary AUuoion. 

This kind always embraces or covers trunks 
of trees, vegetable mould, or fome other re- 
mains, which proves its formation to have tslki&\ 
place fmce the earth's furface has been adorned 
with " an abundant vegetation.*' Such is tUe 
bed of alluvion on which this city, (Troy) is 
built, it appears by digging the wells in this 
city, that after defcending from fifteen to twen- 
ty feet through the coarfe gravel, there are two 
or three layers of tough clay. Awiongthis 
clay are found great quantities of leaves, trunks 
and limbs of trees, &c. TVv^x^ v% tsss^ v\ the 
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Troy Lyceum a fragment of the pinus canaden" 
Jis (hemlock tree) which was mterpofed be- 
tween two layers of this clay twenty-five feet 
below the furface. 

Moft of Long-Ifland and other- alluvial local- 
ities in the vicinity of New- York are fecondary 
alluvion. It appears alfo, that the alluvion 
forming all the eaftern portion of the Southern 
ftates, is of this kind. 

A few miles fouth of Lake Ontario there is a 
large traft of fecondary alluvion, containing ar- 
gillaceous oxyd of iron of the lenticular variety. 
The alluvion is reddifli and feems to be under- 
laid with red fandftone. TTie ore frequently 
contains very perfeft, though extremely minute., 
volutiies. They are pcrfeft petrifadions, being 
wholly compofed of the argillaceous oxyd of 
iron, though they are of the fame fpecies as 
thofe minute valuta now common in the living 
flate. Excellent iron is manufa^ured from 
this ore ; and the Legiflature of this ftate have 
granted a loan to Gen. M^Clure and A. Cole, 
Efq. to enable them to carry on the manufac- 
ture of it to advantage. Thefe gentlemen, 
from whom I received this de-(c\\^vvOTc ^i<!<^ft.-5Sb^- 
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luvion, prefented to the Troy Lyceum fpecr- 
mens of the ore with a bar of the wrought iron. 
On an analyfis we find that it yields a little 
over thirty per cent of pure iron. The Rev. 
R. Searle found a fimilar locality of fmall ex- 
tent twenty-five miles fouth of lake Erie.* 

• 

The bones of large animals are^frequently 
tbund in the fecondary alluvion; alfo vafl 
quantities of fhells in a perfedt ftate of prefer* 
vation. Though large bones have been found 
near Newburg on Hudfon river, &c. yet they 
are more frequent in the alluvion of the Weft- 
em ftates. 

It is worthy of notice, that trunks of trees, 
which have lain for centuries i^ deep alluvion 
in a found ftate, wHl decay in a very few 
months when dug up and expofed. I have 
feen a found log, one foot in diameter, totally 
rotted into a powder in one year, which had been 
thrown up from a confiderable depth by the 
roots of a^falling buttonwood (platanus occiden- 
talis) of an enormous fize, probably one hun- 
dred years old. Similar obfervations are fre- 
quently made by well-diggers in alluvial distrifts. 

• See American Jour. Science, page 239. 
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The peat beds of New-Haven, of Dutchefs 
county,* &c. belong to this kind of alluvion ; 
alfo many anomalous rocks of recent local for- 
mation. Thbie pelrifaftions which are formed 
of calcareous tufa, as the enormous lignite discov- 
ered by Mr. J. C. Heart t in Madifon county, are 
proper fubjefts of this formation. There is in the 
Troy Lyceum a very extraordinary fpecimen of 
hohjiein (femi-agatized wood) which was taken 
from fecondary alluvion near Mobile. It is 
the trunk of a tree fifteen inches long and fix 
inches in diameter. Forms of knots upon it 
are very perfeft, and the grains of the wood 
diftindlly imitated. Its moft remarkable pecul- 
iarity is, that feveral petrified fpecimens of Xy- 
lojlroma gigantea are contained in cleavages of it, 
which ftill retain the natural colour of that 
fungus. 

To enumerate the many fubftances contained 
in fecondary alluvion would exceed the plan of 
this Index. Indurated marl is found in it near 
Albany, Troy, Catskill, and in numerous other 
localities in the ftate of New- York. In New- 
England marl is extremely rare. Dr. Win: 

* Rev. F. C. Sclacffcr. 

Y 2 
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Bridgman found it however, in Wilbraham, 
Mafs. of a reddifh hue, and I found a grey vari-« 
ety at Northampton in fntall quantities, Pe« 
troleum (liquid bitumen) often iflue^ from thi& 
kind of alluvion and formsr an iridefcent pelli- 
cle upon (landing watera« Vaft quantities of it 
are found at Seneca Lake, where it is called 
mineral oil. Dr. Mitchill found native fulphur 
in it at Clifton Springs near Geneva. Mr. C. 
L Wiftar found amber in it with coal near 
Trenton, N. J. and Mr. Godon found at AUens- 
town an excellent pigment of blue earth con- 
raming phofphate of iron.* 

Mofl waters^, which pafs through clay alluvi; 
on, contain muriatic acid, (fpirit of fait) genr-^ 
rally combined with lime. A folution of mu- 
riate of foda is often found in other varieties of 
alluvion; but it feems to pafs through them 
with rapidity, and on its paflage to be decom- 
pofed by carbonate of lime and to be detained 
only in the adhefive and compadl layers of 

* Mr. Schoolcraft obfcrved pebbles of granite, gneiis and 
iiornblecde rock, intermixed with the fandj and calcareous al- 
luvion, in the vicinity of the Vienna gypfum, Ontario county : 
wliich is very far from any locality of thcfc rocks, being in the 
miiift of a fecondary country. 
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clay. I cannot give my views of this fubjefl: 
better, than to tranfcribe a fliort paper which I 
read before the Troy Lyceum. 

" From the ea^periments and obfervations of 
Dr. J. B. Beck,* Dr. John Torrey,t t)r. S* 
Akerly and others^ it appears that fome ftorms 
bring with them large quantities of muriate of 
foda (common fait) to a little diftance from the 
fea. Are there not fufficient reafons for be« 
lieving that many ftorms bring with them mu- 
riate of foda far into the interior, or even acrofg 
the continent ? I do not intend to detain the 
members of the Lyceum with a long diflertation 
upon this queftion. But I will relate a few 
fads which have come to my knowledge, with 
a view to induce further enquiry. 

^' I have analyzed what is called the hard 
water of wells in Waterford, Lanfingburgh^ 
Troy, Albany, Hudfon, Athens, Catskill, Cai- 
ro, Durham and Blenheim, in the ftate of N. 
York, and I find, they all contain muriate of 
lime. There is no difficulty in accounting for 
the prefence of the lime ; but whence comes 

• Am. Jour. Science, p. 388. f Note to page 3^d. 
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fuch Iti iniihenfe and continued fupply of mu- 
riatic acid ? For there is no evidence of the ex- 
iftence of any fait mines in or near thefe locali. 
ties. But fince they are all embraced in a tran- 
sition country, we are authorifed to prefume 
there are none. 

" May it not be fupplied by ftorms, bringing 
with them muriate of foda into the interior of 
our continent, as well as near the fea-board, 
differing only in quantity ? Troy is about one 
hundred miles from New-Haven, which is the 
fliorteft diftance to the fea, and Albany h but 
lix miles from Troy. Now I have tefted water, 
falling in fudden Ihowers and long rain-ftorms, 
repeatedly, at both thefe cities with the bed pre- 
pared nitrate of filver, and generally, found 
that it contained muriatic acid. I have not al- 
ways found it in fnow water, but I did at one 
fair trial in Albany. 

" To avoid the pofSbility of error, I always 
colleded it in a glafs veffel placed in an open 
yard at a diftance from any building or tree. 
And in order to be fure that no muriatic acid 
could by any poffible means adhere to the veffel, 
I always filled it with pure water, tefted by ni- 
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trate of filver, the laft moment before I began 
to coUeft the water. 



" Is not one of the provifions of nature for 
fertilizing foils and correcting impurities, that 
of tranfporting fea-falt to every part of all ifl- 
ands and continents, in combination with aque- 
ous vapor ? Are not all other methods of ac- 
counting for the almoft univerfal prefence of 
muriatic acid in foils at variance with known 
phenomena ?** 

The rapidity with which alluvion is formed 
is incalculable. The following obfervations 
upon the quantity which pafied by Albany, du- 
ring three days of the frefhet of April 1 8 1 9, 
may be fomewhat interefling. That part of 
the river, which included the flrength of the 
current during the frefliet, was 1320 feet wide 
and fifteen feet deep on an average ; giving 
the area of a tranfverfe flieet of 9800 fquare feet, 
oppofite to the Steam-boat dock. By meafuring 
the diftance from this dock to the ferry ftairs, 
and repeatedly marking the time required for 
logs, brufh, roots, &c. to pafs this diftance, I 
ascertained that the average velocity of tbani^- 
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ed. In accordance with this hSty we now per*- 
ceive that there are no petrifeSions, or organ- 
ized remains of animals or vegetables in the 
earth, excepting thofe which are intermixed 
with the outer and more recent ftrata, evidently 
derived from the earth's furface. 

2. Aquatic animals were formed firft ac- 
cording to Mofes. This is confirmed by the 
eftablifhed fa£t, that no other rehcs, but thofe 
of the aquatic kind, are contained in tranfition 
rocks, which are the oldeft containing any relics. 

3. Dry land animals and plants were formed 
fubfequent to the creation of aquatics according 
to Mofes, and before the creation of man. Now 
we find the remains of dry land animals and 
plants ih the newer, or fecondary, rocks j but 
not the fragment of a bone or any other part 
of man has ever been found in either tranfition 
or fecondary rocks. 

4. Man was created laft, after the earth was 
completed and parts of it covered with herbage ; 
of courfe after the procefs of difintegration had 
commenced and foils were formed. In con- 
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firmation of tbi^ fafl:, we find the remains of 
roan no where but in the alluvion, out of which 
he was formed. A fpecimen^has been found 
in Guadaloupe confifting of part of a human 
skeleton, embraced in an aggregate of calcare- 
ous fand, confiderably indurated ; but not in a 
fecondary rock ftratum. 

5. Mofes fays, the Lord made " every herb of 
the field before it grew'*-^" whofe feed is in it- 
felf/* &c. This accords with the well known 
fad, that new plants are (lill fpringing up from 
feeds, probably planted at the creation^ wherev- 
er forefts are cut away and other fteps taken to 
prepare particular patches oftirth for giving 
growth to fuch particular plants. It is even faid, 
that pulverized rocks have been known to af- 
ford feeds and to give growth to new plants. 
Perhaps this Istfter faft is not well authenticated. 

It is true that fix days is but a fhort fpace of 
Urn? for the depofition of ftrata and for thofe 
other events to have tranfpired in fucceflion. 
But we know that all operations were haftened 
in effefting fo much in (b fliort a time ; and we 
are only to believe, what is certainly moft ra- 
tionaly that though thefe operations were haften- 
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cd, the Almighty eftablilhed laws for governing 
his works at the very iirfl, and -endowed the 
firft created atom with its prefent prc^rties.* 

I do not pretend that this coincidence of 
fcripture hiftory and geological difcoveries is 
alone fufEcient, or at all neceflary, to fupport 
the authenticity of Divine Revelation. But it 
is not unworthy the attention of the geologift. 
Suppofe this order of things were revcrfed. Sup- 
pofe the remains of man alone were found in 
primitive rocks, dry land animals and plants 
alone in tranfition, and aquatics alone in the 
tooft recent fecondary rocks, would not every 
Deift declare thS to be conclufive proof, that 
fcripture hiftory could not have been given by 
infpiration? 

From thefe few remarks it appears that^ by 
attentively ftudying the prefent ftrufture of the 
earth, and by duly confidering the millions of 
organized beings whofe remains are almoft ev- 
ery where in the more recent ftrata, we may ar- 
rive at fome correft views of the hiftory of our 

. * Some learned JDivincs fuppofc «ach day to have been a thou- 
fand years, fince with the Almiglity ^ a thoufand years are a{i 
one day, and one day %.% % thoufiad years.** 
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planet. Cuvier fays, " would it not be glori- 

•* ous for man to burft the limits of time, and, 

by a few obfervations, to afcertain the hifto- 

ry of this world, and the feries of events 

" which preceded the birth of the human 
« race ?*' 

Many of the great revolutions which oiu 
earth has undergone can be traced by exifting 
monuments within our reach. " When the 
" traveller," fays the illuftrious Cuvier,'*^ 
paffes through thofe fertile pfains^ where gen- 
tly-flowing ftreams nourifti an abundant ve- 
•*" getation, and where the foil, inhabited by a 
numerous population, adorned with flourijh- 
ing villages, opulent cities and fuperb monu- 
ments, is never difturbed except by the rava- 
" ges of war and the oppreflion of tyrants, he 
^* is not led to fufpeflfc that Nature alfo has her 
" iiiteftine wars, and that the furface of the 
*• globe has been much convulfed by fucceflive 
^^ revolutions and various cataftroph«- But 
" his ideas change as foon as he digs int5*ifcat 
" fbit which prefented fuch a peaceful afpe£t, 
*> or afcends the hills which border the plain. 

* Sec Cuvicf '• Theory ef the Earth, Ncw-Ybrk Ed; p. w^ 
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Shells and other marine produdlions " are 
" found in elevations far above the level of ev- 
** ery part of the ocean, and in places to which 
" the fea could not be conveyed by any exifting 
" caufe. Still we are forcibly led to believe, 
" not only that the fea has at one period or 
" another covered all our plains, but that it 
" muft have" overtopped the hills and *' re- 
" mained there for a long time in a ftate of 

** tranquillity." ** The breaking to pieces 

" and overtumings of ftrata ihow plainly that 
" thofe cataftrophes were fudden and violent. 
'^ Life, therefore, has been often difturbed on 
^* this earth by terribly events/* 

I will not detain the reader with any further 
general refle£lions upon the hiftory or prefent; 
ftrufture of the earth. The works of Cuyier, 
Bakewell and De Luc contain every thing to 
gratify the moft brilliant fancy, or the moft ra- 
tional curiolity. But with refpefl: to our own 
country I will fuggeft, that if we fqppofe moft 
of the primitive rocks to extend throughout 
North- America, fometimes fupporting other 
ftrata and fometimes expofed to our view from 
the difruptipn or difintegratiou of the higher 
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ftrata, almoft every geological phenomenon may 
be explained. We fliould then fay, that in 
New-England the granite does not lie very low 
any where ; and that in certain places it is 
laid bare. That in the weftem ftates it gene- 
rally lies very low, and is entirely concealed by 
tranfition and fecondary rocks. And that be- 
yond the Miffifippi it is confiderably elevated, 
fo that it becomes vifible in Arkanfaw. Alfo 
that it comes lb near the furface for feven hun- 
dred miles along the weft fide of the Miffifippi, 
as to raife up its afibciates, granular quart:^ and 
primitive limeftone, to view. * 

* See Schoolcraft's obfervations in a note to this Iiidezy p ii6 * 



CORRECTION. 

At the xa4th page it is faid that the mountain range of gneifs, 
mica-Hate and talcofe rock including Saddle Mountain, it infu- 
kited or peninfular, on account of the meetiBg of the two ranges 
of granular limeftone. Since that part of the Index was (Irucic 
off, the ad Vice Prcfident of the JLjceum, David Buel, Jun. E£q» 
has attentively traced the weflern range of lime rock, and finds 
it interrupted for a narrow fpace by a branch of the talco-mica- 
ceDus rock, which croflcs the valley near the foutheaft corner of 
Weft-Storkbridge. This branch diredls its courfe towards the 
Tagbconnuc mouutain, and may be the conne^ing link between 
the Highland and Hinfdale primitive ranges. 



Explanation of tite Plates. 



IN addition to explanations of PLATE I. in the fore* 
part of the book, it shoald be observed that Fig. 3, is 
to represent a secondary country, where both transition 
and secondary rocks appear. By attending to the 
numbers of the interrupted fields and patches of dif- 
ferent strata, a pretty correct view of the secondary 
country to the west may be formed. The figures re- 
present the strata as follows : 1. Granite, S. Gneiss, 
/j. Hornblende rock, 4. Mica-slate, 5. Talcose rock, 
C. Granular limestone^ 7. Argiilite, 8. Metalliferous 
limestone, 9. Graywacke, 10. Red sandstone, 11. Brec- 
cia, 12. Compact limestone, 13. Gypsum, 14. Secondary 
«andstobe, 15. Basalt, 16. Greenstone trap. 

PLATE II. is intended to represent the probable 
appearance of the rocks between Susquehanna river 
near Jericho in the state of New-York, and the Atlantic 
ocean at Boston in Massachusetts. The rocks on the 
surface are laid down from actual observation ; and, 
from an attentive consideration of the facts recorded in 
this Index, it is inferred, that should these rocks be cut 
across several miles in depth, they might present ap- 
pearances in some measure resembling these drawings. 
The height of the mountains, kc, is greatly dispropor- 
tioned to the real extent of the sectioti. In such a sec- 
tion the deformities of the country must be highly car- 
ricatured, in order to represent them to advantage on 
a plate. 

The lower sectioti on the plate is but a continuation 
&f the upper one. The figures represent similar strata 
frith those set down for ¥\g* ^,^U\^ \. 
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ACTYNOLITE 138 

Aduiaria 94 

Aggregated, united by 
adbesioD. 

Agate 251 

Agate breccia 221 

Agriculture 58 

Alluvial class 28, 48, 257 
Alluvion 49, 262 

Alphabet 19 

Alum-slate 175 

Amethystine quartz, 

it is violet blue ' 251 
Amphibio^ite 70 

Amygdaloid 46, 134,249 
Amorphous, without 
any regular shape^ 
uncrystallized. 
Analcime 251 

Analysis of soils 60 

Anhydrous, not con- 
taining any water. 
Anomalous 166, 179 

Anthracite, hard shin- 
ing coal which burns 
without smoke 163 

Antimony 212 

Argillaceous, clayey. 
Argillite 21, 36, 163 

Arsenic 118, 138 

Asbestos 161 

Augite 105, 161 

B 
Baryte8l0],l]l,131,165. 

[202 



Basalt 46, 134, 249 

Basanite 177 

Bed, an extensive 
mass interposed be- 
tween strata or layers 165 
Beryl 93,104, 118, 121 
Bismuth 104, 105 

Bitumen, a mineral 
substance in appear- 
ance resembling 
pitch. It g^ves the 
peculiar odour to 
burning pit coal. 
Bituminous shale 234 

Blende 111 

Blocks, fragments of 
rocks,in size between 
pebbles and boulders, 
perhaps between six, 
and twenty-four,inch- 
es in diameter. 
Bones 218, 219, 266 

Boulders, large frag- 
ments of rocks ; larg- 
er than blocks. 
Breccia 42, 194, 217 

Breccioids, resembling 
breccia in appear- 
ance but not in geo- 
logical relations 221 
Brittle slate 191, 209 
BuePs observations 126 

C 
Calcareous sandstone 95 
Calcareous spar, crys- 
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tallized carbooate of 
lime 251 

Capillary, shaped like 

a hair. 
Carbon^ the basis of 
charcoal. 

Carbonate, any com- 
pound consisting of a 
base chemically com- 
bined with carbonic 
acid. 

Carbonate of iron 104 
Carbonic acid, the ba- 
sis of charcoal chemi- 
cally combined with 
oxygen. 

Carburet of iron 173, 202 
Catskill Mt. ?93 

Caverns 250, 232, 239 
Chabasie ^ 261 

Chalcedony 104, 239, 251 
Chalk 233 

Chalybeate springsl 17,204 
Chlorite 22, 173 

Chlorite slate 173 

Chrysoberyl 93 

Classes 25 

Cleavage, a natural 
fissure or place of se- 
paration in a mineral. 
Clinton's discourse 127 
Coal 210,239 

Cobalt 118,138 

Coccolite 105 

Columns 250 

Combustibles 53 

Compact limestone 43, 222 
Concentric, when 
spherical layers lie 
over each other like 



the coats ofan opioa, 
all having a common 
centre. 
Concholite 75 

Concreted limestone 233 
Conservatives 67 

Copper 101^185,212 

Copperas water 117, 131 
Corallinite 199 

Corals 85 

Creation, history of 273 
Crystalline limestone 154 

D 
Dalabyls observations 126 
Decomposition, the se- 
paration of the consti- 
tuents of bodies by 
chemical meansK 
Deliquesce, to dissolve 
by the moisture of the 
atmosphere. 
Dendritic, tree-shaped. 
Diamond rock 177 

Disintegrating agents 257 
Disintegration, the 
crumbling down of 
rocks into alluvial 
soil. 

Disseminated, when 
small minerals are - 
scattered or inter- 
spersed in the sub- 
stance of larger ones^ 
or in rocks. 

Dolomite " 35, 161 

Drawing-slate 174 

E 
Efflorescence,the pow- 
der on some saline or 
alkaline substances by 
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28^ 



exposure to the at- 
mosphere. 
Elastic marble 161 

JBntomoIite 71 

Epidote 138 

Erismatolite 85 

F 
Fa:?cicular, composed 
of several needle- 
form diverging crvs- 
tals. 
Felspar 20, 93^ 103 

Fish,impres6ioD8on68,2i5 
Fibrous quartz 174 

Filiform, in the form 

of threads. 
Fissile, easily split in* 
to parts. 

Flint 229 

Flinty slate 209 

Floetz, a German word 
used to denote flat or 
nearly horizontal 
strata. 
Floetz limestone 43 

Fluor spar, fluoric acid 
combined with lime, 101, 

[in 

Freestone 209 

G 

Garnets 144, 145 

Geest [pronounced j^- 
est, derived from ge, 
land, and em, is] 48, 

[257 

Geognosy, nearly the 
same as geology. 
Though somo geolo- 
gists apply it more 
particularly to the 



theory of the forma- 
tions. 
Giant's causeway 260^ 

Gibraltar 215 

Glance, a German ♦ 

word for shining. 
Glass sand 146 

Glossed argil lite 173 

Gneiss 32, 112 

Granite 31,91,111^ 228 
Granular limestone 35, 123, 

[121, 154 
Granular quartz, 35, 123, 

[177, 228 
Graphic sljaite 174 

Graywacke 38, 187 

Greenstone porphyry 133 
Greenstone trap 47, 134, 

[137, 258. 
Grindstone l^B 

Gritstone 39 

Gvpsum 22, 44, 227, 237 

' H 

Hard water 269 

Helmintholite 71 

Hematitic ore 160 

Hepatic water 175, 204 
Holzstein 267 

Hornblende 21„118, 140 
Hornblende rock 32, 133 
Horns tone 229 

ilydrogen'gas, inflam- 
mable air, the basis 
of water. 

I 
Ichthyolite 71 

Indicolite 121 

Iridescent, coloured 
like the rainbow. 
Iron 104, 118, 132, 146, 
[149,161,26^ 
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Jasper 


174,234,239 




K 


Kaltnia 


211 



Lamellar, consisting of 

plates. 
Lamellar quartz 251 

Laminae, thin plates or 
leaves. 
Lara 28 

Lead 100, lOl, 111,185, 

[202, 228 
LeQticnlar,shapedlike 
a double convex leoa, 
•r a spectacle glass* 
When the resem- 
blance is but vecy 
distant, it is still call- 
ed lenticular. 
Lenticular iron or€ 265 
Lias stratum 222 

Limestone 22, 35, 43, 228 
Lithographic stone 232, 

[230 
Ljdian stone 177 

M 
Magnesia 152, 161 

Magnetic, attracted by 

iron. 
Mammodolite 70 

Manganese 124, 203 

Marble 162,226 

Marl, a compact mass, 
of carbonate of lime, 
clay and sand, 62, 367 
Mechanical deposites, 
beds or layers which 
were deposited from 
a state of suspension 
in water. 



Melanite 132, 145 

Metalliferous:, contain- 
ing ores or metals 
Metalliferous lime- 
stone 37, 164, 181 
Metals 55, 210 
Mica 20, 93, 121 
Micaceous iron 149 
Mica^-slale 34, 142 
Milford marble 160^ 
Milky quartz 173, 179,217 
Molybdena 93, 94, 109 
Money -diggers 109 
Muriatic acid 268 

N 
NageJfluh 220 

Niagara 214: 

Nodule, protuberance 
or knob. 
Nova-Scotia 217 

Nutriment 62 

O 
Obsidian ,28 

Oceanic 230 

Ochre, alluvia] earth 
of various kinds com- 
bined with, oxyd or 
carbonate of iron. 
Opal 239 

Organic relics 66 

Oxygen, pure respira- 
ble air. When com- 
bined with a metal, it 
forms a rust ox oxyd 
ofit. 

P 
Palisadoes 254 

Peat 267 

Pebbles 50 

Petrifactions Q7 

Pet role uDi ' 26 a 
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Petro-silex 104 

Phosphate of lime* 1 1 0, 

[132 
Ph>toIite 90 

Finite 144 

Plumbago, or black 
lead, consists «r car- 
bon with a little iron 94, 
[103,109, 113, 118, 124 
Porphyritic gneiss 116, 116 
Porphyry 33, 134 

Potstone, a fine close- 
grained variety of tal- 
cose rock 147 

Precious stones 53 

Prehnile 138, 251 

'^, Primary alluvion 263 

Primitive class 25, 31, 91 
Primitive slate 164 

Primitive trap 33, 133,136, 

[138' 
Puddingstone 130, 216 

Pumice 29 

Pyrites, coml<ination 
'of metals with sulphur 
particularly iron and 
copper 174,201 

Pyroxene 161 

Quarry stones 62 

Quartz 19, 35, ioi. 111, 

[173, 175 
Quartz crystals 177, 180 

• Sitfce this work went to 
prefa. Dr. John Torrcy has in- 
formed me, that he and Mr. 
Pierce have difcovered cryftals 
of phofphatc of lime in mica- 
iiktc near N. York, one inch in 
diameter. 



Qaartz^se, chiefly 
made up ^f quartz. 

R 
Rain 270 

Red sandstone 40, 206 

Reflections on 'the 
Earth, &c. 273 

Relics 66 

Rock-salt 44, 241 

Rocky Mt. 106, 228 

Rubblestone 38, 188, 190 

« 
Salisbury mine 150 

Salt 44 

Sandstotte 40, 44, 227 

Sappar^ 145 

Sapphire 203 

Sardonyx 251 

Secondary alluvion 2M 
Secondary class &Q^U& 
Secondary sandstone 44 

[24S 
Selenite 227 

Septarium 247 

Serpentine 37, 100, 110^ 
[148, 150, 152, 162 
Shell limestone 43 

Shorl, black opaque 
prismatic crystals 104, 

[118, 145 
Sienite 33, 133, 134 

Silicious felspar 9^,121 
Siiicious slate 176 

•Silver 185,202 

Slate 227 

Soapstone 147, 148 

Specular, having pol- 
ished faces. 
Specular iron ore 149, 160 
Statuary marble 162 
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Staurotide 

Steatite 

SteilhieiB 

Stiihite 

Storms 

Siri:tU*d quartz 

SlrontiaD 



144 

147 
14 
251 
S6. 
175 
201,231 
'Sunoroiiirtte 165 

Sui|)hate, when any 
base is united with 
snlphoric acid. 
Sulphate «firoo 117,131, 

[241 
Sulphate of lime 240 

Sulphuret, when sul- 
phur, in its iiimplB 
state uncombined 
with oxygen, is che- 
mically combined 
with a metal or an 
«lkali. 

Balphuret of iron 1 1 7, 204 
Salphuretted hydro- 
gen 175, 176, 204 
Superincumbent class 27, 

[46, 249 
T 
Tabular, table-like, 
broad in proportion to 
the thickness. 
Talc 21, 147, 148 

Talco-micaceous rock 146, 

[150 
Talcose rock 34, 147 

Talcose slate 174 

Tellurium 104 

Toadstone 249 

Tourmaline, resem- 
bling shurl but is not 
black 98, 121 



Transition class 26, 56, 163 
Transition limestone 37, 

[183 
Translucent, admitting 
the transmission of 
light but not so as to 
present distinct ima- 
ges. 
Transparent, through 
which objects may be 
distinctly seen. 
Trap 33, 47, 193 

Tremolite 104, 161 

Tufa, carbonate of lime 
which has been depo- 
sited from water in a 
concrete state 29 

Tungsten 104 

U 
Useful minerals 52 

V 
Vegetable nutriment 62 
Veins of granite 97 

Verde-antique 161 

Volcanic ashes 28 

Volcanic breccia 29 

W 
Water 269 

Water limestone 246 

Wells 269 

Whetstones 145 

Whiustone 256 

X 
Xyloslroma 267 

Young's remarks 129 

Z 

^^olite 251 

Zinc 101,111, 1« 

Zircon 94,110,118 
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